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THE OCULAR SHWARTZMAN PHENOMENON#* 
T. E. Sanpvers, M.D. 


Saint Louis 


In the course of some experimental 
studies of ocular hypersensitivity, during 
which bacterial filtrates were injected 
into the eyes of rabbits, the question of 
the role played by the Shwartzman phe- 
nomenon arose. It was found that the 
literature on this reaction in the eye was 
very limited, none of it in English, and 
the results not conclusive. As the reaction 
in itself is exceedingly interesting, and 
as it might have some bearing on some 
clinical ophthalmic problems, the experi- 
mental study here reported was under- 
taken as a corollary to the larger prob- 
lem of ocular hypersensitivity. 

The Shwartzman phenomenon has 
been defined, in general terms, as the 
production of hemorrhage and other 
vascular damage by means of two injec- 
tions of a variety of substances with a 
short interval between them. The phe- 
nomenon of local-tissue reactivity or the 
Shwartzman reaction was first described 
by that author? in 1928. He found that 
if a potent bacterial filtrate was injected 
into the skin of a rabbit no appreciable 
reaction resulted, the strongest effect be- 
ing an erythema that promptly subsided. 
However, if, 24 hours after the local 
injection, the rabbit was injected intra- 
venously with the same or another potent 
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John and Mary R. Markle Foundation. Read 
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thalmology in Saint Louis, May 16, 1939. 


filtrate, there appeared after four or five 
hours an extremely severe hemorrhagic 
necrosis at the site of the local injection. 
As repeated subcutaneous or intradermal 
injections at the same site at various 
intervals of time produced only a moder- 
ate inflammation, it was essential that 
the second or reacting injection be given 
intravenously. Sanarelli® in 1924 had 
shown that an intravenous injection of 
B. coli culture filtrate, although tolerated 
by control animals, elicited a fatal hemor- 
rhagic congestion in the intestinal tract 
of rabbits which had previously received 
a sublethal dose of Vibrio cholerae. As 
this seems to be a phase of the Shwartz- 
man phenomenon, the reaction in Europe 
is usually known as the Sanarelli- 
Shwartzman phenomenon. 

Shwartzman‘ believes that this phe- 
nomenon is due to a new category of 
bacterial exotoxins, as the filtrates by his 
method are prepared from saline wash- 
ings of 24-hour agar cultures, which are 
relatively free from autolytic products. 
Some bacteria -yield a filtrate containing 
active principles of considerable potency ; 
among them are meningococcus, B. typho- 
sus, B. paratyphosus, B. coli, B. pestis, 
Friedlander’s bacillus, B. dysenteriae, 
B. influenzae, B. pertussis, and Vibro 
cholerae. Many bacteria produce the prin- 
ciples in low and variable concentration, 
among these being pneumococci, strepto- 
cocci, staphylococci, B. tuberculosis, B. 
melitensis, and the Spirochaeta pallida.® 

Their potency varies with different 


1071 


lant, 
oft 
le 
| | 


1072 


strains of the same organism, and a 
strain may yield toxins of varying po- 
tency. Filtrates may partially or com- 
pletely lose their potency on aging. They 
are filterable, heat resistant, and may be 
accurately titrated. The filtrates may be 
concentrated by dialysis or ammonium- 
sulphate precipitation, and the dried ma- 
terial retains its potency.® 

Rabbits differ in their degree of sus- 
ceptibility, about 20 percent being highly 
refractive to typhoid filtrates. The reac- 
tion can also be produced in goats, guinea 
pigs, and horses, but has never been in- 
duced in rats or mice. The preparatory 
and reacting factors may be different, 
but both are antigenic and may be neu- 
tralized by immune sera. Active immunity 
can be produced by injection of the fil- 
trates, and it is possible to confer passive 
immunity by injecting the immune sera 
intravenously one-half hour before the 
intravenous injection of the reacting 
principles.” 

Although it is essential that the pro- 
vocative injection be given into the blood 
stream, the preparatory factors may be 
introduced in several different ways. By 
a direct injection into the parenchyma 
of an organ, the phenomenon has been 
produced in a number of different tis- 
sues and organs; knee joints (Moritz and 
Morley*), stomach (Karsner, Ecker and 
Jackson®), appendix (Latteri’®), kidney 
(Loi and Cardia’), adrenal (Grouchi!?), 
pancreas (Reitano and Loi’), spleen 
(Patania’*), and the liposarcoma of 
guinea pigs (Gratia and Linz’). In the 
lung it has been produced by the intra- 
tracheal administration of the preparatory 
factors.’® 

The phenomenon can also be produced 
by way of the local vascular supply, as 
the reaction can be elicited in the kidney 
by injection of the preparatory factors in- 
to the renal artery.’’ It can also be elicited 
in the lymph nodes either with prepara- 
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tion by direct injection into the lymphatic 
vessels,’* or by lymphatic drainage from 
an area of cutaneous injection,” 

It has been shown that the state of 
reactivity can also be produced by way 
of the general circulation; for, jf two 
intravenous injections of an active fl. 
trate are made 24 hours apart, lesions 
characteristic of the phenomenon are 
found in the kidneys.?” The localiza. 
tion in the kidneys is thought to be due 
to the extreme permeability of the renal 
capillaries with passage of the prepara- 
tory factor into the kidney tissue, A 
generalized Shwartzman reaction has also 
been described, resulting in death of the 
animal, after two intravenous injections” 

As far as could be found, there are 
only five papers in the literature dealing 
with the Shwartzman phenomenon as oc- 
curring in the eye or adnexa; namely, 
those of Cassuto (19337), Mossa 
(193574), Rossi (193575), Fabiani and 
Gauthier (19377°), and Mikaelyan and 
Aronov (193877). As to its occurrence 
in the bulbar conjunctiva, the reaction was 
found to be consistently positive, with 
characteristic histological findings, in 89 
percent by Cassuto, in 75 percent by 
Mossa, and in the majority of cases by 
Mickaelyan and Aronov. Mossa found 
that in the anterior chamber the reaction 
was positive in 88 percent of the cases, 
with histological changes in the iris and 
ciliary body consisting of minute hemor- 
rhagic foci, edema, and infiltration with 
polymorphonuclear leucocytes. On the 
other hand, Mikaelyan and Aronov were 
unable to elicit the phenomenon in either 
the anterior chamber or the vitreous. The 
results of Cassuto as to the occurrence 
of the phenomenon in the anterior cham- 
ber were inconclusive. The reaction in 
the cornea has been shown to be con- 
sistently negative.** 2% 28 Fabiani and 
Gauthier demonstrated this to be due to 
the lack of capillaries in the cornea, hav- 
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ing produced vascularization of the cor- 
nea by means of corneal ulcers and then 
elicited a positive reaction in the vascular- 
ized cornea. 

Excellent histological studies of the 


phenomenon have been made by Karsner 
and Moritz*® and Gerber.” The former 
state that “The preliminary injection 
of filtrates used in the Shwartzman re- 
action leads to exudative inflammation, 
which, although of variable degree, is 
usually slight or mild. Following the sub- 
sequent intravenous injection of the fil- 
trates, the inflammation becomes much 
more severe, and is accompanied by vas- 
cular thrombosis, vascular necrosis, and 
hemorrhage. The exudate is in large part 
inflammatory edema and at the height 
of the reaction the cells are chiefly poly- 
morphonuclear leucocytes. Eosinophiles 
are not found at any time. The process 
heals by granulation, organization and 
cicatrization.” They believe that the dif- 
ference between the preparatory reaction 
and the final reaction is quantitative rather 
than qualitative. Gerber states that the 
inlammation caused by the preparatory 
injection is nonspecific and bears no re- 
lation to the preparedness of the skin for 
the phenomenon. He found that the 
earliest changes, which follow the injec- 
tion of the reacting factors, are extensive 
capillary and venous dilatation and con- 
gestion, hemorrhage, and vascular throm- 
bosis, the hemorrhage preceding the 
thrombosis. Concurrently there is an ac- 
centuation of the preéxisting inflamma- 
tion. He believes that the cause of the 
hemorrhage is not definite, but probably 
results from diapedesis, for the hemor- 
thage is present before actual vascular 
rupture. The thrombosis is due to a 
slowing of the circulation, extensive 
perivascular inflammation, and a change 
in endothelial activity. The necrosis is 
due to both or the primary effect of the 
toxins and to the resultant disturbances 


of circulation. The organization of the 
thrombosis is caused by a proliferation of 
the endothelium. Although Karsner and 
Moritz believe that the Shwartzman phe- 
nomenon belongs somewhere in_ the 
category of immune processes, in their 
opinion the increased severity of the re- 
action which follows the intravenous in- 
jection is probably due to the concentra- 
tion of the injurious agent at the site of 
the inflammation determined by the pre- 
paratory local injection, the local in- 
flammatory reaction being necessary for 
the production of the phenomenon. 
Shwartzman* has shown that the phe- 
nomenon is not anaphylactic in nature and 
that it can be sharply differentiated from 
the Arthus phenomenon, and also from 
the various phenomena of bacterial allergy 
by the following points: 1. The incuba- 
tion period is of extremely short duration. 
2. The reactivity disappears completely 
in 48 hours. 3. The reactivity is induced 
by a single injection. 4. The reaction is 
severe and appears rapidly. 5. The second 
injection must be by the intravenous 
route. 6. The phenomenon cannot be re- 
produced by nonbacterial substances as 
egg white and horse serum. 7. The factors 
responsible for the phenomenon are only 
found in certain bacterial cultures, and 
they vary in potency. 8. The factors of 
various organisms can be substituted for 
each other. 9. No passive transfer of the 
phenomenon can be obtained. 10. The 
factors are neutralized specifically by 
immune sera. Shwartzman‘ gives the fol- 
lowing explanation of the mechanism. 
“The skin of a rabbit is spontaneously 
resistant to the effect of the category of 
the toxins under consideration. Exposure 
to them induces a state of vulnerability 
of a short duration, during which the 
tissue sustains severe injury from toxins 
present in the blood stream at that time. 
Thus, in contrast to true exotoxins which 
have a primary effect upon tissues, this 
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category of toxins elicits injury via the 
blood stream in tissues of induced vul- 
nerability.” 


EXPERIMENTAL METHODS AND RESULTS 


The Shwartzman phenomenon was 
studied in the eyes of 58 rabbits, a typhoid 


Fig. 1 (Sanders). The right eye of a rabbit 
24 hours after the subconjunctival injection of 
the preparatory filtrate, showing the average 
moderate primary reaction. 


filtrate being used which was prepared 
as described by Shwartzman.” Veal-infu- 
sion broth, pH 7.4, was inoculated with 
a stock laboratory culture of B. typhosus, 
and after it had been incubated for 22 
to 24 hours, 2 to 3 c.c. was poured on 
the surface of plain beef extract agar, 
pH 7.4, in Kollé flasks. After 20 to 
24 hours’ incubation, the growth of each 
flask was washed with 3 to 4 c.c. of 
0.9 percent NaCl solution containing 0.4 
percent phenol. The washings were 
pooled, centrifuged, and the supernatant 
fluid was filtered through a Berkefeld V 
filter. Before being used for the ocular 
reaction, each lot of filtrate was tested 
for potency by its ability to produce the 
phenomenon in the rabbit skin. The vari- 
ous lots of filtrates varied considerably, 
not only in the ability to produce the 
phenomenon but also in the amount of 
inflammatory reaction produced in the 


anterior chamber by the Preparatory dog, 
alone. Using this filtrate, attempts wer 
made to reproduce the reaction by injec. 
tion into the conjunctiva, anterior cham- 
ber, and vitreous, followed in 24 hours 
by intravenous injection of the same fi. 
trate. Two of the animals died following 
the intravenous injection. 

Seventeen rabbits were tested in the 
skin, conjunctiva, and anterior chamber 
a commercial gonococcus filtrate of Cor. 
bus-Ferry** being used (supplied py 
Parke-Davis and Co.). Since none of 
these reaction were positive, it was as. 
sumed that this filtrate does not contain 
the factors responsible for the Shwart. 
man phenomenon. 

Conjunctiva. In the 14 rabbits used to 
study the reaction in the conjunctiva, the 
preparatory dose consisted of 0,2 to 03 
c.c. of the filtrate injected subconjunc. 
tivally over the insertion of the superior. 


Fic. 2 (Sanders). The same eye as in figure 
1, 24 hours later, after the intravenous injec- 
tion, showing an inflammatory edema and a 
large hemorrhagic chemosis. 


rectus tendon. In 24 hours, at the site of 
the injection, a reaction was noted in all 
animals which varied from an almost 
imperceptible change to one consisting 
of quite marked inflammation and a rare 
petechial hemorrhage. In most cases the 
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Fig. 3 (Sanders). Section show- 
ing a positive conjunctival reac- 
tion, with marked inflammatory 
edema, massive subconjuntival 
hemorrhages, and vascular dilata- 


tion. 


reaction was moderate, consisting chiefly 
of edema and mild inflammation of the 
subconjunctival tissues, with some super- 
ficial congestion extending from the area 
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Fig. 4 (Sanders). Section 
through the conjunctiva of a con- 
trol animal, 48 hours after the 
primary injection, showing a mod- 
erate inflammation with some 
scattered red cells. 


of injection back into the superior fornix 
(fig. 1). At this time 12 of the animals 
were injected with 2.5 c.c. of the same 
filtrate into the marginal ear vein, two 
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being retained as controls. Within another 
24 hours the reaction in the control ani- 
mals had begun to recede, while in 10 
of the remaining 12 animals it was 
definitely positive; that is, in 84 per- 
cent. The negative reactions showed no 
changes, resembling the controls, while 
the 12 positive animals showed marked 
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conjunctival reactions. In the area of 
injection there was a very marked 
inflammatory edema with much conges- 
tion. This was associated with areas of 
subconjunctival hemorrhage, which in a 
few animals was so marked as to give the 
appearance of a large ecchymosis. In 
the marked reactions the edema was suf- 
ficient to give rise to a definite chemosis, 
which caused a definite fullness of the 
lid. When the conjunctiva was dissected 
free, the hemorrhagic reaction grossly 
extended back into the tissues of the 
orbit along the superior-rectus muscle. 
In several animals there was a clouding 
of the adjacent cornea. Figure 2 shows 
a marked positive reaction in the right 
eye of a rabbit, presenting an inflamma- 
tory edema and a large subconjunctival 
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hemorrhagic chemosis. In 


Histologically, the conjunctival POsitiye 
reaction was very similar to that describe 
as occurring in the skin. Although the 
epithelial cells were swollen, the chiej 


changes were in the underlying tissues, 


consisting 


edema with a cellular infiltration chiefly 
polymorphonuclear, although an_ octa- 
sional mononuclear was present. The 
amount of hemorrhage was extreme, al- 
though it varied in different areas from 
large masses of extravasated blood to 
scattered red cells. The smaller vessels 
were dilated and many appeared to be 
thrombosed, as were some of the larger 
veins (fig. 3). In the controls there 
was much less edema, the most marked 
change being a polymorphonuclear infil 
tration. Although there were no massive 
hemorrhages, there were many scattered 
red cells throughout the subepithelial tis 
sues, with a few well-defined foci. There 
was some dilatation of the smaller vessels, 


COMparison, 
figure 1 shows the same eye 24 hours 


before, at the time of the intravenoys 
injection. 


Fig. 5 (Sanders). Section show. 
ing an inflammatory and hemor. 
rhagic reaction surrounding the 
retinal vessels of a rabbit which 
had had an intravitreous injection 
of filtrate 48 hours before, fol- 
lowed in 24 hours by an intraver- 
ous injection of the same filtrate 
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but no thrombi were noted (fig. 4). | 

Vitreous. The reaction as occurring in 
the vitreous was studied in 19 eyes, in 8 
animals the filtrate being injected into 
the vitreous of the left eye and the an- 
terior chamber of the right, and in 11 
others the vitreous only being injected. 
The preparatory injection, consisting of 
0.1 cc. of the typhoid filtrate, was in- 


as controls. In 24 hours, the appearance 
of the injected eyes of the controls showed 
very little change, while the changes noted 
in the injected eyes of the intravenously 
treated animals were variable and indefi- 
nite. Although there seemed to be a 
slight increase in the degree of the re- 
action in 8 of the 14 animals, shown by 
an increase in the amount of exudate and 


Fig. 6 (Sanders). Section through the ciliary processes of a rabbit which had 
had an intravitreous injection of filtrate 48 hours before, followed in 24 hours by 
an intravenous injection, showing edema and congestion of the processes with 


some extravasation of blood. 


jected into the vitreous through the up- 
per temporal quadrant of the globe about 
at the equator. 

After 24 hours the eyes showed vary- 
ing degrees of inflammatory reaction, 
there usually being some circumcorneal 
injection, hazy aqueous with muddy iris, 
and, in the majority of the animals, vary- 
ing amounts of exudate in the anterior 
chamber. At this time 2.5 c.c. of the 
filtrate was injected into the marginal 
ear vein of 14 animals, 5 being retained 


the degree of injection present, this was 
not definite enough quantitatively to be 
regarded in any of the animals as a posi- 
tive reaction. No hemorrhages were noted 
except in the iris of one of the intra- 
venously injected animals and in one of 
the controls. 

Histologically, the significant changes 
were limited to the posterior segment, 
but were not so marked as was suggested 
by the amount of gross reaction present. 
In every case there was an inflammatory 
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exudate in the vitreous composed almost 
wholly of polymorphonuclears, and vary- 
ing from a few scattered cells to well- 
defined foci. Scattered over the surface 
of the retina were clumps of red blood 
cells and leucocytes, chiefly polymorpho- 
nuclears with an occasional mononuclear. 
This reaction was, as a rule, perivascular, 
and was usually particularly marked in 
the region of the papilla (fig. 5). The 
iris and ciliary body were edematous, and 
in the ciliary processes the vessels were 
dilated with occasional extravasations of 
red cells (fig. 6). There were usually 
a few leucocytes in the anterior chamber, 
particularly in the angle. No evidence of 
vascular damage was noted in any sec- 
tion. In the control group, the reaction 
was quite similar to, but definitely less 
in degree than that of the intravenously 
injected animals, and seemed to differ 
quantitatively only. The amount of re- 
action varied considerably in the in- 
dividual specimens in both control and 
experimental groups. Because of the 
quantitative nature of the reaction and 
the individual variation, the histological 
difference was not clear-cut enough to 
determine accurately the percentage of 
positive reactions. However, there was, 
in general, enough quantitative difference 
between the experimental and control 
groups to justify the conclusion that the 
phenomenon does occur if the preparatory 
factors are injected into the vitreous. 
Anterior chamber. This series consisted 
of 24 eyes, the 8 right eyes of the pre- 
vious group, and those of 16 animals in- 
jected in the anterior chamber alone. A 
29-gauge needle was passed through the 
cornea about 2 mm. inside of the superior 
limbus, and one or two drops of aqueous 
were allowed to escape. This was replaced 
with 0.1 to 0.2 c.c. of the typhoid 4iltrate 
in 4 of the animals. In the remaining 12, 
dilutions of 1:1, 1:5, and 1:10 were used, 
in groups of four animals for each dilu- 


T. E. SANDERS 


tion, in an attempt to reduce the amoun; 
of the primary reaction. The usual intr. 
venous injection of 2.5 was given 
24 hours, six animals being used as con. 
trols. 

The primary local reaction due to the 
initial injection varied markedly ; in gen: 
eral, the amount of reaction paralleled the 
strength of the dilutions. In about half 
of the eyes there was no reaction what. 
soever, while in the remaining eyes the 
reaction consisted of moderate circym, 
corneal injection, slight clouding of th. 
anterior chamber, with some haziness in 
the iris, and varying amounts of exudate 
a few being so great as almost to {ij 
the anterior chamber. Following the jp. 
travenous injection, none of the animal 
without a primary. reaction showed any 
change; in the animals with reactions 
there was enough gross difference quant 
tatively in only three to suggestéa positive 
reaction. 

Histologically, the findings were limited 
to the anterior segment, except for a fey 
polymorphonuclears in the vitreous, In 
the majority of specimens the amount of 
histologic change was surprisingly slight: 
even in the eyes that showed larg 
amounts of gross exudate was there, in 
the anterior chamber, only a moderate 
amount of albuminous fluid with scat- 
tered pus cells, while in those specimens 
without reactions, the changes were 
limited to a few polymorphonuclears in 
the angle. There was usually some edema 
of the iris and ciliary body, less in degree 
than that seen in the previous group. None 
of these specimens could be called posi- 
tive, in as much as about the same find- 
ings were present in the controls. 


COMMENT 


In the present study, the observations 
of the previously quoted investigators 
with regard to the occurrence of the phe 
nomenon in the conjunctiva are cot 
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érmed as to the approximate percentage 
of results, the gross appearance, and the 
histologic findings. However, it must be 
emphasized that in the controls the same 
histologic changes were present, even 
though to a much less degree. It is pos- 
sible that the definite reaction induced by 
the preparatory factors was the cause of 
the marked effect of the reacting factors, 
which, although very definite, seems to be 
quantitative, such changes as thrombosis 
being due to massive effect. These ob- 
servations are in accord with the views of 
Karsner and Moritz rather than with 
those of Gerber. 

This fact is even more evident in the 
reaction to the intraocular injections. The 
findings of edema of the iris and ciliary 
body, dilatation of the vessels of the 
ciliary processes with some extravasation 
of blood and perivascular hemorrhage 
and exudate over the retina, are the histo- 
logical findings to be expected intraocu- 
larly in any vascular damaging reaction 
such as the Shwartzman phenomenon, 
but these same changes are seen to a 
lesser extent in the controls. These find- 
ings again suggest a quantitative reaction, 
the margin between the positive reaction 
and the control in this case being so small 
as to make the results inconclusive. 

From the amount of gross reaction 
present, the small degree of histological 
change found is surprising, for it would 
be expected that the reaction to the pre- 
paratory injection would be more marked 
intraocularly than in the skin or con- 
junctiva. This is probably due to the 
marked dilution the preparatory injection 
undergoes when injected into the aqueous 
or vitreous. The difference in the severity 
of reaction in the anterior chamber and 
in the vitreous is probably due to the 
leakage through the site of corneal in- 
jection, plus more rapid loss of the filtrate 
through the normal drainage channels of 
the anterior chamber. When diffused 
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throughout the intraocular tissues, the 
concentration of the preparatory factors 
is not great enough to excite the vulner- 
ability of the tissués sufficiently for the 
production of a clear-cut positive 
Shwartzman phenomenon, but is great 
enough to induce a definite cellular re- 
action. The amount of filtrate necessary 
to effect a positive reaction, unless highly 
potent, would probably cause such a 
marked primary reaction that the effect 
of the intravenous injection would be 
difficult to interpret. 

These facts aid in explaining the lack 
of uniformity of the results of the ocular 
Shwartzman reaction as reported in the 
literature. The results of the present 
study seem indeterminate, as were those 
of Cassuto, but they could easily be in- 
terpreted as negative, as were the findings 
of Mikaelyan and Aronoyvy. It is possible 
to see how such findings as reported by 
Mossa could be obtained with a highly 
potent filtrate. 

Although it is always dangerous to 
draw hypothetical comparisons between 
experimental laboratory reactions and 
clinical disease, the mechanism and lesions 
of this phenomenon suggest two general 
applications in ophthalmology; namely, 
first, a process by which a focus of infec- 
tion may act; and second, an explana- 
tion of some phases of the foreign-pro- 
tein reaction. These suggestions are not 
advanced as actual theories, based on the 
findings of the present experimental work, 
but merely as hypothetical possibilities 
which might be explained by the mecha- 
nism of the Shwartzman phenomenon. 

In the first place, in addition to direct 
action of a toxin, metastatic infection, 
and bacterial hypersensitivity, this phe- 
nomenon must be considered as one of the 
means by which a focus of infection can 
cause activity in a distant lesion. As in 
this phenomenon the reactivity of a local 
inflammatory lesion is caused by a cir- 
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culating toxin, it seems clear that by ab- 
sorption of bacterial toxin from a distant 
focus of infection, the continued activity 
of an ocular lesion, if not the initial in- 
flammation, might be caused by the 
Shwartzman phenomenon. This would be 
particularly true in a highly vascularized 
tissue such as the uvea, in which a sup- 
ply of the toxin would be continually 
available and might keep the lesion active. 
If the circulating dose were quite massive 
with sudden onset, a definite hemorrhagic 
lesion might occur. Theoretically this 
could produce a marked vitreous hemor- 
rhage, and it seems possible that this 
might be the mechanism of such clinical 
lesions as are seen in Eales’s disease. If 
the onset were less in degree and more 
gradual, a predominantly inflammatory 
lesion might result, so that it is possible 
that the continued activity of some cases 
of uveitis could be on this basis. 

It has been shown that the relation be- 
tween the amount of both preparatory 
factor and reacting factor is quantitative, 
for, if the number of local sites is in- 
creased or the amount of circulating fac- 
tor is decreased, no reaction takes place.** 
This is due to the fact that the local le- 
sion fixes the circulating filtrates, so 
that the amount available for any single 
site is below its reacting level. This sug- 
gests the possibility of treating any con- 
dition that could be caused by this phe- 
nomenon by local subcutaneous injection 
of an active filtrate that would fix the 
circulatory factors, and thus prevent them 
from acting on the local lesion. It would 
be essential that only a small amount be 
injected so that an excess would not 
cause an increase in the circulating toxins 
by absorption. 

Second, the phenomenon can be used to 
explain several phases of the foreign-pro- 
tein reaction. Although the benefit caused 
by foreign-protein therapy is believed to 
be due to a number of different factors, 


such as leucocytosis and mobilization 9 
antibodies, one of these factors seems 
definitely to be an increase in the capil 
lary permeability at the site of the le. 
sion.®3 Although the massive intravenoys 
doses used in the experimental Shwartz. 
man phenomenon caused marked Vascular 
damage, it is possible that the slightest de. 
gree of change caused by small doses 
might give rise to an increased capillary 
permeability, the local lesion acting as 
the prepared site. This could very well he 
one of the effects of intravenous typhoid 
vaccine. 

The mechanism of this reaction can be 
used to explain not only the therapeutic 
effect but also some complications oj 
foreign-protein therapy. If the local lesion 
were particularly susceptible, or, if the 
therapeutic injection were particularly po- 
tent, one might expect a more marked 
Shwartzman effect with a temporary ex. 
acerbation of the local lesion. This would 
seem to be a satisfactory explanation of 
a well-known complication of foreign- 
protein therapy, the focal reaction, which 
consists of a temporary flare-up in the 
local lesion after a therapeutic injection 
of foreign protein.** In a similar manner, 
an injection of foreign protein may cause 
activity in a previously quiet focus, inde- 
pendent of the lesion under treatment. 
An excellent example of this is in the 
report of Hench,** who found that 
among 2,500 patients given 10,000 in 
jections of intravenous typhoid vaccine at 
the Mayo Clinic, there was an untoward 
reaction in 14, consisting of appendicitis, 
subacute cholecystitis, acute pleurisy, 
iritis, glaucoma, and marked vascular 
thrombosis. He quotes from the literature 
4 cases of marked vascular thrombosis 
and 11 cases of death from hemorrhage, 
usually intestinal, following intravenous 
injection of typhoid vaccine. As in each 
case a previously quiet lesion was ac 
tivated with evidence of vascular damage 
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py the intravenous injection of typhoid findings similar to those in the skin; that 
vaccine, the Shwartzman phenomenon _ the present results are indeterminate for 
could very well be the mechanism of these the intraocular phenomenon, but suggest 
previously unexplained complications. that the reaction in the eye does occur; 

In conclusion, the results of the present that the phenomenon could be a mecha- 
report would seem to indicate that the nism in the etiologic role of foci of in- 
Shwartzman phenomenon is fundamental- fection in the production of ocular dis- 
ly a quantitative one ; that the phenomenon’ ease; and that the phenomenon may 
can be reproduced in the conjunctiva with explain certain phases of the foreign- 
a high degree of regularity with histologic protein reaction. 
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DISCUSSION 


Dr. A. Rottu (Chicago, Ill.) : Did you 
try to produce the Shwartzman reaction 
on vascularized cornea? After provoking 
vascularization by cautery I could pro- 
duce the typical reaction. Filtrate of colon 
bacilli was used. I assume that the capil- 
laries are damaged by the toxin of the 
preparatory injection. 

Dr. T. E. SANpers: I did not include 
the one or two cases in which I experi- 
mented with the cornea because I wanted 
to have a few more eyes to study before I 
reported them. In my cases, where I did 
try the intracorneal injection, vasculari- 
zation was produced by the use of Bacil- 
lus monocytobenes with which Dr. Julian- 
elle has been working. The chief differ- 
ential characteristic of this organism is 
that, if instilled in the eye, it sets up a 
marked pannus and keratitis. I tried the 
phenomenon in the cornea of one or two 
of these animals, but did it before the 


marked keratitis produced by the orgay. 
ism had disappeared, so that the come 
was soft and not normal. I did not get 
the typical reaction, probably because of 
the marked inflammation caused by th 
infection. I will try more of these reac. 
tions in the cornea that has been allowe; 
to heal a little more, and has only the yes. 
sels without the inflammatory reaction, 

Dr. SANFORD H. GIFFoRD (Chicago, 
Ill.) : Has the Shwartzman phenomenon 
been elicited by filtrates of tubercle by. 
cilli? Can it be responsible for some focal 
reactions to tuberculin? 

Dr. T. E. SaAnpers: The tubercle ba. 
cillus is one of the organisms that has a 
less potent filtrate, and most of the ex. 
perimental work has been done with 
B. coli, typhoid, and meningococcus, Hov. 
ever, there is some evidence that the 
phenomenon could be a factor in the pro- 
duction of a tuberculin focal reaction. 
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STUDIES ON SURFACE-EPITHELIUM INVASION OF THE 
ANTERIOR SEGMENT OF THE EYE* 


T. L. Terry, M.D., J. F. CutsHotm, Jr., M.D. 
Boston 
AND 
A. L. ScHonsBerc, M.D. 
Cleveland 


The presence of extraneous epithelium 
within the anterior segment of the eye has 
long been recognized. Complete refer- 
ence to the early literature is to be found 
in the recent paper of Perera.’ Each oper- 
ative or perforating wound of the anterior 
segment of the eye presents an oppor- 
tunity for epithelial invasion to occur. 
Since epithelization is so infrequent, cer- 
tain necessary factors in addition to the 
perforation must be present. Corrado?* 
was able to produce epithelization ex- 
perimentally by maintaining a subnormal 
pressure by means of incarcerating iris, 
lens material, or a celluloid plaque in the 
wound after implanting the epithelium. 
He considered a gaping wound and hypot- 
ony to be essential. Vail* and Perera 
agree on the importance of these factors, 
while Suzuki* believes that a blood supply 
to the epithelium is also necessary. 
Suzuki’s operation that produced epi- 
thelization in rabbits, fulfilled these con- 
ditions at least temporarily. 

Approximately 45,500 consecutive cases 
of perforating wounds** into the anterior 
chamber of the eye have been seen at the 
Massachusetts Eye and Ear Infirmary 
since 1900. During this time only 28 speci- 


*From the Pathology Laboratory of the 
Massachusetts Eye and Ear Infirmary, Boston, 
Massachusetts. Presented before the Associa- 
tion for Research in Ophthalmology in Saint 
Louis, May 16, 1939. 

ne This includes operative wounds as well as 
accidental. Because an epithelial implant was 
found under the conjunctival flap (fig. 1), 
glaucoma operations were included. Trephining 
operations since 1920 represent some 5 percent 
of the wounds. Some observers might prefer 
to omit trephining from the frequency study. 


mens of epithelization of the anterior or 
posterior chamber were sent to the labora- 
tory. Extraneous epithelial invasion of 
the interior of the eye is then quite infre- 
quent, occurring in .06 of 1 percent or in 
one out of 1,625 perforating wounds.f 
It is evident then that one ophthalmolo- 
gist, during a long and active practice, 
would have the opportunity to study a 
very small number of cases, and would 
not know the clinical features of the dis- 
ease as well as conditions more frequently 
observed. 


CASE REPORTS (see figure 2) 
Cases following Cataract Extraction 


Case 1. Path. No. 5,010. The right eye 
of a 66-year-old man was enucleated in 
April, 1922, because of an atheromatous 
cornea and glaucoma. An intracapsular 
extraction had been performed two years 


+ Six of the eye specimens were sent to the 
laboratory from some other hospital. More re- 
cently at least some cases have been treated 
with X ray, and pathological specimens were 
not obtained. It is evident that the frequency 
given on the statistics may be quite inaccurate. 
However, we believe that the error would not 
be great enough to increase the frequency over 
50 percent. That would give the corrected fre- 
quency only .09 of 1 percent. 

There were 109 eye specimens of sympathetic 
uveitis collected in the laboratory during the 
same period. The rarity of epithelization is even 
more impressive. These figures give only a 
general ratio because eyes with sympathetic 
uveitis might have been removed more readily 
and more frequently sent to the laboratory for 
study. 

tTo conduct a comprehensive study, in- 
cluding all essential information, was impos- 
sible. In some cases, records were incomplete 
and in others the pathological material had 
deteriorated or had become exhausted. 
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previously that was followed by recurring 
iritis and a blocked pupil. 

On pathological examination, epithe- 
lium was found lining the shallow an- 
terior chamber. 

Case 2. Path. No. 10,582. In 1936, a 
dislocated lens was removed intracap- 
sularly from the glaucomatous right eye 
of a 15-year-old boy. Three months later, 


Case 3. Path. No. 10,883. In 1937 fol- 
lowing an intracapsular cataract extrac 
tion on the right eye of a 64-year-ol4 
woman, epithelium invading the anterior 
chamber was diagnosed clinically, X-ay 
treatment was given, but the exact amount 
of treatment could not be ascertained, 
The patient consulted Dr. Fred N. J. 
Dubé, of Manchester, New Hampshire 


Fig. 1 (Terry, Chisholm, and Schonberg). A small plaque of epithelium was found implanted 
under the conjunctival flap following a trephining operation (see arrow). It was introduced here 
probably as an accidental free graft during or after the dissection of the flap. Epithelium can no 
doubt extend into the eye through a wound from such a source. 


the eye, showing a high tension, inflam- 
mation, bound down pupil, and edema 
(sic) of the cornea, was enucleated. 

Pathological examination revealed a 
most extensive growth of epithelium over 
both anterior and posterior surfaces of 
the iris, producing a slight entropion 
uveae. The epithelium continued pos- 
teriorly over the ciliary processes where 
numerous goblet cells were present. On 
one side the cells even extended onto the 
vitreous for a short distance. 


eight months after the cataract extrac- 
tion because of intense pain from an in- 
tractable glaucoma. The eye was enucle- 
ated. 

Epithelium was found extending for 
several millimeters over the posterior sut- 
face of the cornea to end in an organized 
exudate. From the angle the epithelium 
grew posteriorly, enclosing the stump of 
iris and the corona ciliaris for a short 
distance. 


Case 4. Path. No. 9,553. In 1923, a 
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cataract extraction was performed on the 
right eye of a 67-year-old woman. Glau- 
coma developed that necessitated two de- 
compression operations. In February, 
1934, a flat anterior chamber was ob- 
served. Because of pain and lacrimation, 
the eye was enucleated by Dr. H. B.C. 
Riemer. 

Epithelium was found almost complete- 
ly lining the anterior chamber. However, 
it extended only into the false angle al- 
ready blocked by a synechia. Within the 
incomplete epithelial cyst was a clump of 
partially disintegrated cells containing 
considerable pigment. The cells, probably 
inflammatory in origin, appeared to have 
been surrounded by the epithelization. 

Case 5. Path. No. 10,740. On December 
7, 1935, a 73-year-old woman had an at- 
tempted intracapsular extraction per- 
formed on her right eye. Two years later 
the blind, hard, painful eye was removed. 

The epithelium extended from the 
wound, over the filtration angle, to the 
anterior surface of the iris, and upon the 
incomplete pupillary membrane. Some 
epithelium was found extending into the 
posterior chamber. The epithelium in- 
volved the iris angle on the side opposite 
the operative wound and was present on 
the back of the cornea for only a short 
distance. 

Case 6. Path. No. 11,024. The left eye 
of a 72-year-old woman was enucleated 
in November, 1938, for a persistent glau- 
coma with bullous keratitis and prolapse 
of the ciliary body. In 1931, a cataract ex- 
traction had been performed, but glau- 
coma developed for which an unsuccess- 
ful trephining was performed in Novem- 
ber of the same year. 

Examination showed satisfactory 
bleb at the site of the trephining, There 
was an epithelial cyst in the angle (op- 
erative coloboma), the walls of which 
were somewhat compressed. The cyst 
contained amorphous acidophilic material 


of a cholesteatomatous nature,* and some 
disintegrated pigment. There was a broad 
anterior synechia. below. 

Case 7. Path. No. 4,106. The right eye 
of a 52-year-old man was enucleated in 
February, 1921, by the late Dr. Derrick 
Vail, Sr., because of extreme photophobia 
and the recurrence of a cyst in the an- 
terior chamber. In January, three years 
previously, a combined extraction had 
been done. Convalescence, otherwise un- 
eventful, was complicated by a rupture of 
the wound five days after operation. 
Vision of 20/20 was obtained. However, 
in April, 1920, following recurrent attacks 
of pain and increased tension (22 mm. 
Hg, Souter), a multilocular cyst was 
found in the anterior chamber occupying 
the outer half and extending down be- 
hind the iris. Two thirds of the cyst was 
removed at operation. The cyst recurred. 

The pathological examination of the 
enucleated eye revealed a large multilocu- 
lar epithelial cyst in the anterior chamber. 
The iris angle was closed, not by the cyst, 
but by a synechia on one side and a 
sclerosed ligament on the other. The cyst 
partly involved the posterior chamber 
also. The epithelium was most healthy on 
the back of the cornea. The cyst was 
filled with cholesteatomatous material and 
some exfoliated cells. Some of the iris 
was atrophic and the epithelium on it 
appeared irregular and unhealthy. 


Cases following Linear Extraction 


Case 8. Path. No. 10,017. In 1936, a 
phthisical right eye was removed from a 
13-year-old boy. This eye had sustained 
a perforating injury. The boy had bi- 
lateral interstitial keratitis with a com- 


* The term cholesteatomata, used frequently 
throughout this paper, actually refers to 
pseudo-cholesteatomata. There is no intention 
to connect this with a true cholesteatoma, a 
teratomatous neoplasm usually found in the 
brain. 
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plicated cataract. The phthisis bulbi fol- moved by linear extraction, A discission 

lowed a linear cataract extraction. was performed in July. The iris cyst was 
A small epithelial cyst was found in observed in November of the same year 

the distorted remains of the posterior at which time an attempt was made to - 

chamber. It was attached in part to a move it completely. 

cyclitic membrane. Broad peripheral anterior synechiae 
Case 9. Path. No. 8,709. In May, 1931, were found. Epithelization involveq the 

the right eye of an 11-year-old boy was_ posterior chamber. The epithelium ex. 

removed because of recurring iris cysts. tended onto the anterior surface of the 

In March, 1930, a traumatic cataract secondary cataract. 

(from a nonpenetrating blow) was re- Case 10. Path. No. 8,693. In December. 
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1930, an attempt was made to eradicate 
the lens of a 17-year-old boy because of 
advanced progressive myopia. Following 
a discussion, a linear extraction was per- 
formed. Two more discissions were 
performed during the next three months. 
A cyst was removed from the anterior 
chamber in September, 1931. 

The specimen proved to be the wall of 
an epithelial cyst. 

Case 11. Path. No. 10,246. The blind, 
degenerated right eye of a 36-year-old 
woman was removed in January, 1936. 
The cornea showed a staphyloma and 
hematogenous pigmentation. A cataract 
had developed after an attack of “typhoid 
malaria” when the patient was 5 years of 
age. Numerous operations failed to re- 
store vision. 

On one side, epithelium was present on 
the surface of organizing hemorrhage in 


\ 


24 


Fig. 2 (Terry, Chisholm, and 
Schonberg). Diagrams show gen- 
eral distribution and _ extent of 
epithelization in many of the cases 
reported. Heavy, wavy line indicates 
the location of epithelium within the 
eye. 


the region of the iris angle. The epithe- 
lium was also on the anterior surface of 
the iris, extending past the pupillary 
area. 


Case following Repeated Discissions 


Case 12. Path. No. 9,266. In May, 
1933, Dr. Paul A. Chandler completely 
removed an epithelial cyst from the left 
eye of a three-year-old girl. Two discis- 
sions for a congenital cataract had been 
performed within a period of one week 
in March, 1931. 

Pathological examination confirmed the 
clinical diagnosis. 


Cases following Perforated Corneal UI- 
cers 
Case 13. Path. No. 781. A 64-year-old 


man developed an ulcer in the lower por- 
tion of his left cornea. When the ulcer 
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perforated, the iris prolapsed. Purulent 
endophthalmitis followed a Saemisch sec- 
tion. The eye was enucleated in 1902, one 
month after the perforation of the ulcer. 

A “marsupial-like” epithelial cyst lined 
the anterior chamber. Its walls were con- 
tinuous with the surface epithelium of the 
cornea. The pupil was blocked by organ- 
izing exudate. 

Case 14. Path. No. 9,901. The blind, 
opaque, left eye of a 13-year-old girl was 
removed in 1934. The leukomatous cornea 
resulted from a severe infection during 
the first year of life. 

A healed perforated ulcer was found 
near the limbus with a small epithelial 
cyst in the anterior chamber. Some goblet 
cells were present in the wall of the cyst. 
The cyst contained a slight amount of 
cholesteatomatous material and desqua- 
mated cells. 


Cases following Accidental Perforating 
Wound 


Case 15. Path. No. 690. In 1902, three 
years after a perforating wound, a 13- 
year-old boy developed iridocyclitis in his 
left eye. Fearing the possibility of sympa- 
thetic uveitis, the surgeon removed the 
eye. 

There was a healed perforating wound 
of the cornea with partial iris prolapse. 
A strand of epithelium, with a small cyst 
at one end, was found between the iris 
and the cornea peripheral to the anterior 
synechia. 

Case 16. Path. No. 2,528. Following re- 
peated attacks of pain, lacrimation, and 
photophobia, the left eye of a 19-year-old 
boy was removed in 1914, Five years pre- 
viously, a foreign body had been removed 
from the eye. Sympathetic uveitis was 
suspected because of disturbance in the 
right eye also. 

A healed perforating wound of the 
cornea with partial prolapse of the iris 


was found. Epitheliu ini 
cells was on the 

Surface 
of the iris. There was no evidence of 
sympathetic uveitis. 

Case 17, Path. No. 3,877. The disor- 
ganized right eye of a 23-year-old man 
was removed in 1920 because of pain dur. 
ing the past year. Sixteen years previous- 
ly, the eye had been lacerated by a piece 
of steel. Following the accident, a tray. 
matic cataract had been removed. 

The epithelium covered the anterior 
surface of the iris and part of the pos- 
terior surface of the cornea. Goblet cells 
were relatively numerous in the epithe- 
lium. In one place the epithelium had in- 
vaded an iris crypt. An anterior synechia 
was present near the center of the cornea, 
Because the cyst was multilocular, sec- 
tions through the synechia gave the ap- 
pearance of two almost complete epithelial 
cysts. 

Case 18. Path. No. 7,280. In August, 
1936, a 58-year-old man sustained a severe 
lacerating wound of the right eye. The 
lens was expelled with vitreous prolapse, 
Suture of the cornea and application of a 
conjunctival flap failed to remedy the con- 
dition. The eye was enucleated 15 days 
later. 

An inversion of the lacerated edge of 
the cornea was found with epithelium ex- 
tending along the lips of the wound onto 
the partially prolapsed lens capsule. 

Case 19. Path. No. 9,883. In 1935, the 
blind, painful right eye of a 78-year-old 
man was removed. Before enucleation the 
eye had been injured 40 years previously 
with loss of vision and again three years 
previously. 

An epithelial cyst was found just be- 
neath the perforation within the lens 
capsule. Its small size and healthy appear- 
ance suggested that it was caused by the 
second injury. 

Case 20. Path. No. 10,218. A perforat- 
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ing knife wound of the cornea of the right 
eye of a 7-year-old girl in December, 
1933, resulted in the formation of an epi- 
thelial cyst involving the iris. The cyst 
was completely removed 2% years later. 
There has been no recurrence. 

Epithelium was found covering the wall 
of the cyst. 

Case 21. Path. No. 10,253. In June, 
1936, the painful, blind, glaucomatous 
right eye of a 16-year-old girl was re- 
moved, In 1928, her eye had been per- 
forated by a piece of broken eyeglass. 
A reparative operation was performed by 
her physician. Two additional operations 
(iridectomies) were performed in 1930. 

A large epithelial cyst and several very 
small ones were found in the anterior 
chamber. It was possible that the large 
cyst was multilocular but connections be- 
tween the apparent cysts were not demon- 
strated. 

Case 22. Path. No. 10,559. In May, 
1937, the painful inflamed, left eye of a 
57-year-old man was removed. Four years 
previously, vision was destroyed by a per- 
forating injury. 

The anterior chamber was filled by an 
epithelial cyst that was connected with a 
cystoid space by an epithelial tract through 
the scar. Part of the posterior wall of 
the cyst was made up by a portion of the 
iris. At one place, the epithelium had lined 
an iris crypt. 

Case 23. Path. No. 10,261. In June, 
1936, a 50-year-old man was struck in the 
left eye by a piece of wood. A “bleb” ap- 
peared in a short time at the limbus in 
the lower nasal quadrant. Seven weeks 
later, an iris cyst was discovered and was 
removed, 

The cyst wall was composed of epithe- 
lium, iris, and lens substance. 

Case 24. Path. No. 10,725. The blind 
right eye of a 7-year-old girl was removed 
in January, 1938. Plastic iritis was pres- 


ent, and sympathetic uveitis was sus- 
pected.The eye had been injured by a 
knife four years -previously. 

In the region of the perforating wound, 
an epithelial cyst containing cholesteato- 
matous material was found. A large multi- 
locular cyst filled the anterior chamber. 
Posteriorly, in different regions, the epi- 
thelium was adherent to the iris, the 
separated retina, and the ciliary processes. 

Case 25. Path. No. 10,796. From an in- 
jury with a piece of wood, in November, 
1937, a 58-year-old man sustained a pro- 
lapsed iris and a dislocated lens. Seven 
weeks later, the prolapse was excised and 
an attempt was made to remove the dis- 
located lens. In February, 1938, the blind, 
painful, inflamed eye was removed. 

Epithelium was found extending 
through the scar into the anterior 
chamber. A cholesteatomatous cyst was 
present some distance from the scar. The 
iris angle on the side opposite the injury 
was closed by a broad anterior peripheral 
synechia. 

Case 26. Path. No. 10,741. The blind 
left eye of a 4%-year-old boy was re- 
moved in July, 1937. A lacerating wound 
of the globe from a fall on a bottle in 
April, 1933, resulted in prolapse of the 
iris, ciliary body, and vitreous. The in- 
jury was repaired by a conjunctival flap. 

A multilocular epithelial cyst replaced 
the posterior chamber. No anterior 
chamber was present. The posterior wall 
of the cyst was bounded by remains of 
lens in one region and by retina in an- 
other. 

Case 27. Path. No. 10,739. The painful 
right eye of a 35-year-old man was re- 
moved in 1937. Twenty years previously 
the eye was blinded by a knife wound. 

Behind the pseudo-cornea, the anterior 
chamber was filled with an organized 
exudate. Blocking the pupillary area was 
an epithelial cyst filled with cholesteato- 
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matous material. A similar, smaller cyst 
blocked the angle on one side and ex- 
tended posteriorly into the ciliary body. 
The epithelium lining this cyst appeared 
to be devitalized. 

Case 28. Path. No. 2,339. In 1913, the 
right eye of a 50-year-old man was in- 
jured by a piece of stone. In one week 
a large corneal ulcer developed. It per- 
forated 18 days after the injury. Eight 
weeks after the accident, photophobia and 
precipitates on Descemet’s membrane de- 


quent in males (8) than in females (0) 
Men are employed in occupations more 
likely to give rise to perforations of the 
eye. The greater frequency of accidental 
perforation of the eye in man may be re- 
sponsible for the greater incidence of 
epithelization (17 males and 11 females), 
It is recognized, of course, that there are 
not enough cases in this study to make 
these generalizations of real value. 
Epithelium cannot arise in the eye by 
metaplasia. It. is introduced into the eve 


TABLE 1 
DISTRIBUTION BY AGE AND SEX AND BY OPERATION OR ACCIDENTAL PERFORATION 


Cause of Perforation 


Number of Cases 


| Decade| 1 | 2 | 3 | 4 \®5-6 | Over 6 | Unknown tal | 
Accidental 2 1 | 10 
Male Operation | 3 | 3 | 
Both | = 2 3 
Unknown | | 1 1 17 
Accidental Eee. 3 
Operation ‘ee 4 6 
Female | Both 1 1 
Infection ? 1 | 1 
Perforating ulcer 11 


veloped in the left eye. A diagnosis of 
sympathetic uveitis was made and the 
sympathogenic eye was enucleated. 

A healed regular scar was present near 
the limbus on one side. Central to this 
only a pseudo-cornea remained. Epi- 
thelium was present between the pseudo- 
cornea and the iris, apparently binding 
the two together. Sympathetic uveitis was 
present. 


DIscussION 


Although the frequency of epitheliza- 
tion from accidental perforations is rela- 
tively the same in males and females in 
the first and second decades of life (2 
males and 3 females), the incidence of 
epithelization following accidental per- 
foration after adult life is much more fre- 


Total cases 28 


in three ways: by implantation; by a flap 
of conjunctival or corneal tissue turned 
into the eye; and by ingrowth of epithe- 
lium proliferating along the open tract of 
a gaping wound, possibly along a stitch, 
and along prolapsed material. 

Accidental implantation has been ob- 
served where a cilium from the lid was 
carried into the anterior chamber.’ In 
case 12 the introduction was more or less 
instantaneous, occurring during a discis- 
sion. Grossly invisible irregularities on 
cutting instruments can carry epithelial 
cells into the eye (fig. 3). Although many 
epithelial cells capable of pvroliferation 
within the eye may be implanted, to pro- 
duce epithelization they must reach “fer- 
tile soil.” 

A ragged edge of conjunctiva with 
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epithelium attached frequently results 
from incisions with a cataract knife if 
4 conjunctival flap is made with the knife. 
Such ragged edges can fold into the eye. 
Similar conditions may be found more 
frequently in accidental, lacerating, or 
puncture wounds of the eye with or with- 


out intraocular foreign bodies. Although 


operative wounds of the eye greatly out- 
number accidental perforations, in ap- 
proximately 50 percent of the cases in 


delirium tremens four days after a 
cataract extraction. A pathologic study 
of the eye obtained at necropsy showed 
that the epithelium had completely lined 
the lips of the wound and also had ex- 
tended over the posterior surface of the 
cornea for a distance of 0.5 mm. Experi- 
ment 1, rabbit C, showed epithelium in 
the anterior chamber in 48 hours (fig. 4). 
It appears, then, that epithelium can grow 
along a wound to reach the anterior 


Fig. 3 (Terry, Chisholm, and Schonberg). Photograph of edge of sharp new cataract knife 
and keratome at same magnification as in figure 21. Note irregularities in cutting edges, large 
enough to carry basal epithelial cells into the eye in the form of “saw dust.” Basal cells are 
mentioned because they can grow if planted into the proper medium. 


this series epithelization followed acci- 
dental perforating wounds. 

The surface epithelium grows along the 
cut edge of the wound until it meets a 
barrier. If none is present, the epithelium 
invariably extends to the very edge of 
the anterior chamber and infrequently the 
growth may continue so that the epithe- 
lium invades the interior of the eye. Mel- 
ler reported a case of epithelium in the 
anterior chamber of a man who died in 


chamber in less than four days. 

In a specimen obtained by Verhoeff in 
1901, epithelium had grown along a 
scleral stitch in eight days (fig. 5). A 
study of this section brought to mind 
the possibility that epithelium might gain 
access to the interior of the eye along a 
stitch if the stitch entered the anterior 
chamber and remained in place long 
enough. With corneoscleral stitches gain- 
ing in popularity, this consideration is 
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very timely. The corneoscleral stitch 
should not extend into the anterior 
chamber. It is possible that the deep lip 
of the wound may gape, exposing the 
stitch to aqueous. One of us (T. L. T.) 
has observed a flat anterior chamber with 
corneoscleral stitch in two instances. In 
each case the leakage appeared to be in the 
region of the stitch as determined by 
dilution of fluorescein by leaking aqueous. 


into the wound, according to Corrado? 
would favor epithelial invasion of the 
eye. The prolapsed material, serving asa 
wedge to keep the lips of the wound apart 
and to delay healing, would tend to main- 
tain hypotony as well. Prolapsed material 
was present in 10 cases in the series (35,7 
percent). It was lens capsule in one case 
and iris in nine cases. No evidence of 
vitreous prolapse was found, It is possi- 


Fig. 4 (Terry, Chisholm, and Schonberg). Epithelium has grown along the cut edge of the 
wound on one side and into the anterior chamber along a strand of coagulated plasmoid aqueous, 
48 hours after experimental perforation of the cornea from the rear by means of a narrow kera- 
tome introduced at the limbus in rabbit C. 


In each instance it was considered advis- 
able to remove the stitches, which were 
considered to be acting as drainage wicks. 
Some of the experiments were made to 
investigate the growth of epithelium along 
a stitch. Although the epithelium in no in- 
stance penetrated into the anterior cham- 
ber, it was obvious that epithelium does 
have a tendency to grow along stitches. 
(fig. 6). 


The presence of any prolapsed material 


ble that vitreous may have prolapsed, 
keeping the wound open for a period of 
time. All traces of vitreous prolapse may 
have been lost because of contraction of 
the scar tissue. Only a few sections 
through the wound are available in some 
cases and evidence of prolapse of various 
materials may have been lost. 
Hypotony alone as an essential factor 
seems unimpressive. Frequently spontane- 
ous or operative perforation of the cornea 
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s hypopyon ulcer. The wound 


complicate 
t open for several days main- 


may be kep 
taining an 
incidence Of 
forating ulce 
tion occurred in 


extremely low tension, yet the 
epithelization following per- 
r is very small, Epitheliza- 
only two cases of ulcera- 


This perforated wound remained widely 
open, draining for five weeks, until the 
wound was closed by a conjunctival flap. 
Fear of epithelization was partly re- 
sponsible for operative closure of the 
wound, In this case the day after the flap 


Fig. 5 (Terry, Chisholm, and Schonberg). From Verhoeff. Epithelium has grown along a stitch 
in the sclera. The eye was removed eight days after repair of a perforating wound. 


tive keratitis in this series (cases 13 and 
14 and possibly 28), one of which was 
treated by Saemisch section. In a case 
of keratoconus following therapeutic 
cauterization and puncture of the cornea, 
a very wide perforation, some 3 mm. in 
diameter, was unintentionally produced. 


was applied, the anterior chamber be- 
came reéstablished. The patient has been 
followed for five years, and no clinical 
evidence of epithelization has been ob- 
served. Conversely epithelization occurred 
in case 2, even though glaucoma was pres- 
ent before and after the operation. Case 


02 
the 
Sa 
art 
In- 
lal 
se 
of 
e 
= 
’ | 
| 


1094 T. L. TERRY, J. F. CHISHOLM, JR., AND A. L. SCHONBERG 


12 showed epithelization following discis- 
sions which could not have caused sub- 
normal tension for a period longer than a 
few hours at most. 

Because of repeated operations, the ex- 
act length of time intervening between in- 
troduction of the epithelium and the re- 
moval of the specimen is uncertain in 
some instances. Allowing the longest time 


and 3 years before enucleation, epitheliza. 
tion was most probably the result of the 
more recent perforation. 

The location of accidental Per forations 
is difficult to summarize. Only a few of 
the case records gave the size, shape, and 
location accurately. In some of the Cases 
the lacerating wounds extended into the 
limbus. In all instances of Operative 


Fig. 6 (Terry, Chisholm, and Schonberg). Epithelium has grown along a stitch in the cornea 
of a rabbit. The eye was removed 25 days after the stitch was introduced. 


interval, it is interesting to note that the 
specimen was removed within one year in 
seven instances, within two years in five 
instances, a total of 43 percent, an indica- 
tion that epithelization tends to take hold 
and spread without great delay. Epithe- 
lium does not seem to enter, lie dormant 
for a few years, and then be stimulated 
into growth subsequently by various 
changes in the eye. In other words, if 
epithelization is to occur, evidence can be 
seen probably within one year, or at least 
within two years. In case 19, for instance, 
a perforation having occurred 40 years 


wounds, the perforation was made ap- 
proximately at the limbus. 

Given sufficient time, aberrant epithe- 
lium growing within the eye should line 
the entire anterior and posterior cham- 
bers, and if the vitreous is fluid line the 
entire eye. This would be prevented by 
some barrier. In its broad sense there can 
be three types of barriers; namely, 
mechanical, chemical, and nutritional. 

The growth was limited by mechanical 
barriers, with or without cyst formation 
in some instances. Mechanical barriers 
were found to be as follows: lens capsule; 


eliza. 
f the 


tions 
W of 
, and 
ases, 
) the 
ative 


EPITHELIAL INVASION OF ANTERIOR SEGMENT 1095 


Fig. 7 (Terry, Chisholm, and Schonberg). Case 19. Lens capsule is a mechanical 
barrier preventing the spread of epithelization. 


exudate, usually in the form of organized 
fibrous tissue ; vitreous; and the so-called 
endothelium on the back of the cornea.* 
Case 19 shows only a very small amount 


“ae 
If increased intraocular pressure does re- 


of epithelium within the anterior cham- 
ber, all within lens capsule that is par- 


tard or stop epithelization, it must be consid- 
ered also as a mechanical barrier but of a 
somewhat different type (vide infra). 
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Fig. 8 (Terry, Chisholm, and Schonberg). Case 3. Organized exudate is preventing the 
spread of epithelization. Several strands of epithelium are found enmeshed in the barrier 
at different levels. 


Fig. 9 (Terry, Chisholm, and Schonberg). Case 22. There appears to be a cystoid cicatrix in 
the episclera at the limbus separate from the epithelization within the eye. Other sections at dif- 
ferent levels show that the two parts are really continuous. Note the unusual thickness of the 
epithelium in the false angle on the side of the episcleral cyst. 
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tially prolapsed into the wound (fig. 7). 
Other instances show lens capsule ob- 
structing the growth of epithelium. Exu- 
date, usually organized, is a definite 
mechanical barrier in other instances (fig. 
8). 

Cyst formation is the logical conse- 
quence of a sufficiently broad barrier to 
the spread of epithelium in the anterior 


ment. Few, if any, wandering cells could 
penetrate through the aberrant epithelium 
into a cyst. These phagocytes, then, must 
have been present early in the develop- 
ment of the process to be surrounded by 
the growth of the epithelium. These clus- 
ters of cells resemble remotely the re- 
mains of an old hypopyon before it is 
completely absorbed or digested. 


Fig. 10 (Terry, Chisholm, and Schonberg). Case 22. Epithelium has lined an iris cyst. At other 
levels a relatively small connection between the crypt and the anterior chamber is present. Note 
the so-called cholesteatomatous material in the crypt, too thick and too large in amount to be 
discharged from the crypt. Such particulate matter, derived from epithelium in cases where the 
epithelium has not grown over the iris angle, could block the meshwork and produce glaucoma. 


chamber (figs. 9-15). In many instances 
the cyst is enlarged by accumulation of 
degenerated, exfoliated cells into the cen- 
ter of the cyst. Exfoliated and degener- 
ated epithelial cells are not the only con- 
tents of almost complete or complete 
cysts. In cases 4 and 25 a collection of de- 
generating cells, probably phagocytes, 
were present (figs. 16 and 17). Some of 
the cells contained granules of uveal pig- 


As the cyst enlarges, the walls are 
stretched and rendered more difficult to 
identify. It is, of course, no problem to 
identify the cornea or the remains of the 
iris however deformed or atrophic. Many 
of the cysts have a portion of their wall 
made up of newly formed tissue separat- 
ing the cyst from the remainder of the 
anterior or posterior chamber. This wall 
has a thinned-out, poorly nourished layer 
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Fig. 11 (Terry, Chisholm, and Schonberg). Case 26. Epithelial cyst has involved anterior cham- 
ber and most of posterior chamber. Note iris adherent to back of cornea on one side and long 
oblique tract of epithelium extending from corneal surface deeply into sclera on opposite side, 
After incomplete removal! of implantation cyst the recurring cyst usually involves both anterior 
and posterior chambers. 


Fig. 12 (Terry, Chisholm, and Schonberg). Case 21. The connection between the epithelium- 
lined cystoid cicatrix at the limbus and the anterior chamber is shown. In other sections this 
appears to be made up of several separate cysts. 
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of surface epithelium on its inner surface 
anda very thin layer of pigmented tissue, 
ysually one cell thick, on its outer surface. 
It is probable that this layer is derived 
from scar tissue that had formed a 
synechia between the iris and the cornea 
a between the iris and the remains of the 
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cornea. Experiments made appear to es- 
tablish proof of this conception* that 
corneal endothelium is a mechanical bar- 
rier to epithelization (fig. 18). However, 
one cannot say that endothelium on the 
anterior surface of the iris is a barrier 
because it is too difficult to demonstrate in 


Fig. 13 (Terry, Chisholm, and Schonberg). 
The epithelial implant was inserted into the eye of a rabbit 70 days previous to the enucleation. 
Note the cholesteatomatous contents. It is doubtful whether the epithelial cyst could increase in 
size very much because of the extremely thick surrounding scar-tissue reaction. This wall, in 
part, is subepithelial conjunctiva. 


lens. A proliferation and metaplasia of 
the iris pigment epithelium is responsible 
for the pigmented cells. 

It had occurred to one of us (T. L. T.) 
that epithelium grew on the back of the 
cornea when the usual endothelium of the 
cornea was absent. Of the eyes studied, 
not one showed epithelium growing over 
the endothelium. The accidental removal 
or fatal injury of the endothelium appears 
to be one of the necessary criteria for 
epithelization to occur on the back of the 


Implantation cyst in scar tissue in iris stroma. 


the normal eye, much less under a layer 
of aberrant epithelium. Surface epithe- 
lium grows more readily, more frequent- 
ly, and more extensively on the anterior 
surface of the iris than on the back of the 
cornea. 

It is evident that the posterior epithelial 


* Although this was an original idea and 
experiments were started September 2, 1937, 
no previous publication has been made of this 
work, In October, 1937, Fry suggested this 
possibility in his discussion of Perera’s paper. 
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Fig. 14 (Terry, Chisholm, and Schonberg). Epithelial cyst on iris following implantation of 
conjunctival flap into a rabbit 120 days before the enucleation. Note the accretion of exfoliated 
cells. 


Fig. 15 (Terry, Chisholm, and Schonberg). An epithelial flap was inserted into the anterior 
chamber of a rabbit after the posterior surface was scarified. The cyst, so apparent here, is not 
really complete. 
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layer of the iris (pars iridis retinae) and 
the ciliary epithelium are not barriers. In 
one most notable instance, case 2 (figs. 
19 and 20), the epithelium had grown 
from the anterior surface of the iris 
the pupillary margin onto the sur- 
e of the pigmented epithelium on the 


around 
fac 


back of the iris. It extended over the in- 
tact healthy-appearing epithelium and 
even onto the anterior surface of the 
vitreous for a short distance. Case 3 (fig. 
21) also shows that surface epithelium 
can adhere to apparently normal retinal 
epithelium on the back of the iris as if 
it were growing on the surface of raw, 
uncovered, mesodermal tissue. Epithelial- 
like tissue originating from neural ecto- 
derm appears to offer no barrier to the 
growth of the aberrant surface epithe- 
lium. In cases 24 and 27, aberrant epi- 
thelium was growing on separated retina. 
When mechanical barriers are entirely 
lacking, sufficient time has elapsed, and 
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the aberrant epithelium stops short of 
lining the entire area exposed to it, some 
form of barrier other than mechanical 
must be present. As already stated, 
chemical and nutritional barriers may and 
most probably do exist, although it is 
impossible to be sure which of the two is 


Fig. 16 (Terry, Chisholm, and Schonberg). Case 4. A mass of macrophages surrounded by growth 
of epithelium. The similarity to the microscopic appearance of an old hypopyon is evident. 


the responsible agent in preventing exten- 
sion of the epithelization in any one spe- 
cific case. 

A chemical barrier would probably be 
in the form of a toxin elaborated within 
the eye from stagnation of the aqueous 
in glaucoma, or from the aberrant epi- 
thelium itself through the medium of ne- 
crosis or desquamation. If this latter pos- 
sibility were true, then with formation of 
a cyst the epithelial cells lining it should 
be destroyed by toxins elaborated from 
the exfoliated accretions. A cessation of 
growth would invariably result. 

It is further possible that normal aque- 
ous of the healthy eye may be a barrier, 
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Fig. 17 (Terry, Chisholm, and Schonberg). Case 25. A strand of epithelium can be 
followed from the surface of the eye along the healed perforated wound into the 
anterior chamber. Apparently disconnected with this strand is an epithelial cyst con- 
taining exfoliated material and macrophages. 


Fig. 18 (Terry, Chisholm, and Schonberg). Epithelium growing on the back of the come 
in a rabbit after traumatic destruction of the endothelium. Descemet’s membrane was dislocate 
Note its curled-up edge. The eye was enucleated 25 days after the abrasion of the posterior 
surface of the cornea and the implantation of the conjunctival flap. 
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although the barrier here may be more a 
ack of nutrition than a growth-retarding 
chemical. In discussing Krug’s’ paper on 
epithelial cysts of the posterior chamber, 
one of us (T. L. T.) suggested that the 
‘act that “the epithelium is reduced to 
one or two layers in the region of the 
cyst exposed to the aqueous, and that the 


iris-angle meshwork, is covered by epithelium. 


central area of this free portion shows 
necrosis of epithelium, may indicate that 
the aqueous does not bring sufficient nu- 
trition or that there is some growth- 
retarding factor in the aqueous.”’ 

In most cases the growth of the epithe- 
lium was thicker and appeared healthier 
on the anterior surface of the iris where 
there is greater proximity to a vascular 
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bed. The epithelium almost invariably ap- 
peared less healthy on the back of the 
cornea and least healthy in that portion 
of cysts where the epithelium was sepa- 
rated from the aqueous by a thin, 
stretched connective tissue. In fact 
Suzuki* who has produced epithelization 
experimentally, feels that his success has 


Fig. 19 (Terry, Chisholm, and Schonberg). Case 2. Epithelium is present on the anterior and 
posterior surfaces of the iris, and on the ciliary epithelium and extends onto the vitreous for a 
short distance. Cystic spaces in the epithelium over the ciliary epithelium and vitreous represent 
the activity of goblet cells. Note the anterior peripheral synechia. The false angle only, not the 


depended on carrying adequate nutrition 
along with the epithelium, a point worthy 
of careful consideration. Plasmoid aque- 
ous, met with in all leaking perforations, 
would probably not contain inhibiting 
factors present normally in the aqueous. 
Gundersen*® recently reported experi- 
mental work concerning the result of in- 
serting a piece of cornea, obtained from 
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Fig. 20 (Terry, Chisholm, and Schonberg). Case 2. Opposite side. High power, Note entropion 
uveae produced by the epithelium, extending onto the posterior surface of the iris, 


the one eye by means of a trephining into _ the epithelium to keep it alive. However 
the anterior chamber of the other eye in various types of tissue have been put inty 
cats and rabbits. He concluded that aque- the anterior chamber. In many instances 
ous did not supply sufficient nutrition to the tissue is absorbed or replaced by scar 


Fig. 21 (Terry, Chisholm, and Schonberg). Case 3. Epithelium on anterior and posterior sur- 
face of iris and on ciliary body. Several X-ray treatments were administered prior to enucleation 
of the eye. 
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tissue.’ In other instances, however, 
ovarian tissue has lived and shown defi- 
nite functional activity, especially in cas- 
trated animals.’° Attempts to produce 
ovulation have been successful in rare in- 
stances, but attempts to fertilize the ovum 
by means of injection of spermatozoa or 
to implant a fertilized ovum into the an- 
terior chamber failed.2° Endometrium im- 
planted in the anterior chamber has gone 
through phases of blushing and blanch- 
ing” Although this may indicate that 
normal aqueous would permit more or 
less normal function of the transplanted 


the extent of the epithelization. 


tissue, the grafted tissue invariably ap- 
peared to obtain a blood supply from the 
iris, 

The epithelium varied in the nature of 
its growth. Growth never appeared ex- 
tremely rapid, at least mitotic figures 
were not commonly observed. The cells 
may be piled up in stratified squamous 
epithelium 8 to 12 layers thick in one re- 
gion, only to thin down to a stratification 
of 2 to 3 cells in a very short distance on 
the same supporting tissue; that is, iris 
or cornea. The surface cells often but not 
always show flattening to a marked ex- 
tent. Although the flattening varies in 
different parts of the eye, it may repre- 
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sent the effect of pressure. Some of the 
epithelial growth contains a relatively 
large number of goblet cells. As Meller® 
has suggested, this seems indicative that 
the epithelium within the eye has its 
origin from conjunctival epithelium that 
normally contains goblet cells. No kera- 
tinization, glandular cell growth, hair fol- 
licles, nor other evidence of skin epithe- 
lium were found in any specimen. 

The growth force of the invading epi- 
thelium should be considered. Mention is 
made by Meller® of epithelium insinuating 
itself between Descemet’s membrane and 


Fig. 22 (Terry, Chisholm, and Schonberg). Case 16. Note piling up of epithelium at growing 
edge of process. On the back of the cornea the piling up would appear as the gray line delineating 


the substantia propria, as if the epithelium 
had force of growth sufficient to peel off 
Descemet’s membrane. From a study of 
the illustrations of this case it is apparent 
that the epithelium did not force itself 
beneath an attached Descemet’s mem- 
brane but that it grew on the back of the 
cornea beneath a partially detached Des- 
cemet’s membrane. However, it appears 
that the epithelium can force its way 
along the posterior surface of the cornea, 
possibly killing and later replacing the 
adjacent endothelium. The zone in which 
the endothelium is being destroyed or in 
which the epithelium is advancing may 
appear as a gray line. In case 16, the 
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epithelium on the iris is piled up at its 
edge (fig. 22). A piling-up at the grow- 
ing edge in this manner may produce 
the gray line seen at times on the back 
of the cornea. In case 3, unsuccess- 
fully treated by X ray, the epithelium 
appears as healthy and with as much 
“growth force” as in other cases (fig. 21). 

From the literature, the impression is 
gained that glaucoma is present invariably 
with epithelization following blockage of 
the iris-angle meshwork by the epithelial 
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be destroyed or pushed out by the cop. 
traction of sclerosing fibrous tissue in the 
angle. Again, the glaucoma in Many ip. 
stances, where the epithelium Was not 
confined to a cyst, may have its origin 
from blocking of the iris-angle meshwork 
by particulate matter of a cholesteatoma. 
tous nature derived from desquamated 
epithelial cells. In one instance, case 13,a 
“marsupial-like’”’ pouch had formed open- 
ing externally through the portion of the 
cornea destroyed by the ulcer (fig. 23), 


© 


Fig. 23 (Terry, Chisholm, and Schonberg). Case 13. Epithelium lining the anterior chamber 
following cauterization of corneal ulcer. The “marsupialization” of the anterior chamber has 


occurred. 


growth, The tension was normal or sub- 
normal before enucleation in 10 cases, was 
elevated in 8 cases, and was not recorded 
in 10 cases. In most of the instances with- 
out glaucoma, the ciliary body appeared 
healthy. It is evident, then, that glau- 
coma is not invariably present. Usually 
when glaucoma was present, the iris-angle 
meshwork was sclerosed or peripheral an- 
terior synechiae were present. It is possi- 
ble that the epithelium may have been 
present in the angle in some instances to 


In case 21, the epithelium lined a tract 
through the sclera with a subconjunctival 
cystoid cicatrix connected with the intra- 
ocular cyst (fig. 12). The fact that epi- 
thelization occurred in case 2, when glau- 
coma was present before and after the 
operation, indicates that epithelization can 
spread in spite of glaucoma. 

In no instance was epithelium found 
growing on the lens capsule of a normal 
lens. One of us (A. S.), impressed by the 
frequency of secondary-cataract forma- 
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‘ion or Jens capsule and lens material in 
the eye, considered this an important, in- 
explicable factor in epithelization. 

From this study it appears that X ray 
or radium should be of little value because 
the epithelium appears to be normal and 
mature in all cases examined. Case 3 
treated unsuccessfully with X ray, tends 
io bear this out (fig. 21). However, this 
case can be discounted in the light of 
Vail’s® report since it was impossible to 
fnd out how much and what type of 
X-ray therapy was given. One should 
bear in mind the other treatments sug- 
gested by various observers; such as 
steam cautery,?! chemical irritants in- 
jected into the cyst,?* and diathermy.’? 


EXPERIMENTAL WORK 


Attempts to produce epithelization 
within the eye in operations on 30 labo- 
ratory animals have been successful in 
12 instances.* Five different types of 
operations have been done and successes 
have been obtained in four types. In- 
sufficient experiments have been done to 
reach any definite conclusion concerning 
the best method of obtaining successful 
results or the minimum essential criteria 
that must be present. Epithelization on 
the back of the cornea occurred when 
the endothelium was destroyed (fig. 18). 
Epithelium did grow along a stitch deep 
into the cornea but it did not reach the 
anterior chamber (fig. 6). Maintenance 
of hypotony did not appear essential to 
the growth of epithelium and carrying 
sufficient nutrition with the flap was not 
invariably necessary. 

It is hoped that a continuation of this 
work will demonstrate conclusively what 
factors are necessary and provide op- 
portunity to determine experimentally 
the most effective method of treatment. 


*Details of these experiments will be re- 
ported later, 
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PREVENTIVE MEASURES 


How can epithelization be prevented? 
Until the relative importance of all fac- 
tors concerned is definitely known this 
question cannot be finally answered. Iu 
the light of the knowledge gained from 
the literature and from this study, it 
seems plausible that the following pre- 
cautions should be taken: 

1. Use sharp, smooth instruments in 
opening the eye. 2. Do not traumatize 
the iris or the back of the cornea with 
instruments or by irrigation. 3. Avoid 
ragged cuts through the conjunctiva 
when making cataract sections. 4. Stitch 
the wound together, but avoid placing the 
stitches deeply enough to be extremely 
near the chamber. 5. Remove the stitches 
as soon as possible. 6. Remove or replace 
prolapsed iris promptly. 


SUMMARY 


Epithelization is a very rare complica- 
tion of perforations of the eye. Epithe- 
lium can be introduced by implantation, 
by infolding of a flap, or growth along 
the edge of a perforation. It was found 
in one case under a trephining flap. It 
tends to grow along stitches. The epithe- 
lization must lodge in a “fertile soil.” 
It has followed a discission. 

Mechanical barriers are responsible for 
cyst formation. Cysts contain pseudo- 
cholesteatomatous débris from desqua- 
mation of surface epithelium. The growth 
of epithelium to form a cyst may sur- 
round phagocytes already present. The 
final appearance resembles that of an old 
hypopyon as seen in microscopic sections. 

The presence of chemical barriers or 
toxins is postulated. They can arise from 
the epithelium itself, from stagnation of 
the aqueous, or may even be present in 
normal aqueous. Lack of nutrition is con- 
sidered as a barrier to epithelization. 

Hypotony alone is not a necessary 
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factor for epithelization to occur although 
it may favor more rapid spread from 
absence of pressure or better nutrition 
in the form of plasmoid aqueous. In- 
creased intraocular pressure does not 
prevent the spread of epithelization. 
From the study of specimens it is not 
evident why the X ray should be of no 
therapeutic value because the aberrant 
epithelium appears quite mature. 


CONCLUSIONS 


1. Accidental perforation is more 
prone to be complicated by epithelization 
than operative perforation. The presence 
of prolapsed material favors extension of 
epithelium into the eye by proliferation. 
In adult life, epithelization is more fre- 
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quent in males than in females. 

2. Endothelium on the back of th 
cornea is a barrier to the growth of : 4 
thelization. However, structures derives 
from neural ectoderm (iris pigment a 
thelium, ciliary epithelium, and retina) 
are not barriers. 

3. The gray line seen clinically, mar. 
ing the delineation of growth, is inter. 
preted as a piling-up of epithelium at 
the growing edge. 

4. Glaucoma does not invariably te- 
sult from epithelization. When glaucom 
is produced, the epithelium grows oye; 
the iris-angle meshwork or may blog 
it by cells or parts of cells exfoliated inty 
the aqueous. 
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DISCUSSION 


Dr. Derrick Vatv (Cincinnati, Ohio) : 
Was there any difference in the histologic 
picture in the case treated by X ray from 
that in the others? 

Dr. T. L. Terry: Not that we were 
able to discern. We found the same 
changes that were presented in other eyes. 
The epithelium seemed quite healthy and 
vigorous. We are not sure how much 
X ray was given, a weak point in showing 
this case. 

Dr. PARKER HEATH (Detroit, Mich.) : 
Have you noted sources of epithelium 
other than conjunctiva and cornea? 


Dr. T. L. Terry: In our work, none at 
all. In the literature there is the statement 
that hair follicles are found in the anterior 
chamber. Of course, there is a large 
amount of work reported in the literature 
concerning the grafting of all sorts of 
tissue within the eye. I omitted that from 
the reading of the paper because our 
time was getting short, but one person 
attempted to put all sorts of tissue in the 
eye, and he found that in 75 percent of 
the cases, where he had put in fat, pla 
centa, cornea, retina, ovary, liver, spleen, 
bone, and other tissue, the tissue disap 
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eared. Yet there has been a very con- 
siderable amount of work in which ma- 
terial has been grafted into the eye by free 
transplant, just a piece dropped in. Usu- 
ally, that is done by people who are not 
ophthalmologists, but who are interested 
more in ovarian function or endometrium. 

This material almost invariably gains vas- 

cularization from the iris, so we are un- 
able to ascertain the effect of aqueous on 
it. 

Ovarian tissue that was put in gave 
rise to no function until the female ani- 
mals were castrated, and then this ovarian 
tissue took on function. Attempts were 
made to fertilize matured ova but without 
success. Fertilized ova that had been 
washed out of the genitalia could not be 
made to develop in the anterior chamber. 
Implanted endometrium showed blushing 
and blanching phenomena, which can be 
stimulated by certain internal secretions 
by cutting the spinal cord and by other 
methods, and also the usual cycle of en- 
dometrium changes typical of ovulation. 

Dr. CLypE A. CLAPP (Baltimore, Md.) : 
I would like to ask the author three ques- 
tions. 

First, can he clinically differentiate be- 
tween epithelization of the anterior 
chamber and an inflammatory membrane? 

Second, what becomes of the endothe- 
lium cells on the posterior surface of the 
cornea when epithelization takes place? 

Third, why are glaucoma operations un- 
successful in cases of epithelization? 

Dr. T. L. Terry: Usually, the first evi- 
dence we have that epithelization has oc- 
curred is from microscopic examination 
of the pathological specimen. Some five 
cases were diagnosed clinically. The clini- 
cal picture is by no means definite. Dr. 
Verhoeff told me recently of an eye enu- 
cleated with the clinical diagnosis of epi- 

thelization in which there was no evidence 
of aberrant epithelium present on micro- 
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scopic examination. He did not say what 
gave the clinical picture of epithelization. 
No doubt a thin film of exudate or a dis- 
ease of the endothelium or dislocation of 
Descemet’s membrane might give the 
same clinical picture. 

Dr. Ciype A. CLapp: Can you differ- 
entiate microscopically ? 

Dr. T. L. Terry: From a microscopic 
study of a section, the differentiation can 
be made. 

The epithelization does not grow where 
there is endothelium. We are unable to 
say exactly what happens to the endothe- 
lium. We feel that the endothelium is de- 
stroyed as the epithelium slowly advances, 
and that the epithelium advances slowly 
because the endothelium present acts as a 
mechanical barrier. We know that epi- 
thelium grows more rapidly under normal 
conditions than endothelium, and if the 
epithelium is desquamating, giving off 
certain toxins, it is quite possible that that 
material, in itself, may be toxic to the 
endothelium. 

I do not feel that glaucoma is respon- 
sible for the death of the endothelium, 
rather that trauma of surgery may be an 
important factor in its destruction. The 
introduction of an irrigator tip, an iris re- 
positor, or various instruments may 
scrape and injure the back of the cornea. 
Where no cataract is present, an attempt 
is made to keep instruments close to the 
back of the cornea for fear of producing 
a cataract. This endangers the endothe- 
lium. How the endothelium disappears, I 
don’t know. 

The epithelium does not fill the angle 
in most instances where glaucoma is 
present. The glaucoma seems to result 
from a blockage of the iris angle, and we 
have reason to believe it is due to blockage 
by desquamating epithelium in the form 
of particulate matter. The debris would 
ordinarily produce pseudo-cholesteatoma- 
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tous material in an epithelial cyst. Simi- 
larly some observers feel that exfoliated 
capsule material as particulate matter may 
produce certain changes at the iris angle. 

Dr. A, CLaprp: Why doesn’t op- 
eration cure these cases of glaucoma, if 
not due to epithelization? You can operate 
and keep on operating, and still the ten- 
sion stays up. 

Dr. T. L. Terry: Where epithelization 
is present, there is no endothelial covering 
and not as much protection against fibro- 
sis. 

Dr. RopMAN IrRvINE (Los Angeles, 
Calif.) : Do blood vessels always accom- 
pany the epithelium? 

Dr. T. L. Terry: May I ask, in relation 
to the epithelium or in relation to other 
parts? 

Dr. RopMAN IrvINE: Is the growing 
epithelium always accompanied by blood 
vessels ? 
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Dr. T. L. TERRY: We do not Usually 
find blood vessels in the cornea jn the 
microscopic specimens, One Criterion, that 
a great many people stress, is that epi- 
thelization on the back of the cornea wil 
cause vascularization of the cornea, We 
have not observed vascularization on the 
specimens studied. 

In one of the experimental cases_, 
slide I did not show—an epithelial cyg 
was produced, and the back surface of 
the epithelial cyst was covered with yas. 
cularized scar tissue, the blood supply 
coming from the iris. It seems as though 
the epithelium grows so much better if jt 
is growing on a structure that does have 
good nutrition. It grows much better on 
the iris than on the back of the cornea, It 
grows on the back of the cornea better 
than it does on the thin scar-tissue mem- 
brane separating it from aqueous in in- 
stances where cysts are formed. 


Th 
volve 
meth 
Str. 
ly thi 
curat 
cultu 

Th 
mocc 
into 
ferel 
virid 
virid 
hete: 
denc 
disez 


Tl 
lar 
Schr 
this 
and 
Ber; 
dem 
appe 
rece 
orga 

C 
ists 
fere 
virit 
crite 
bile 
imn 
date 
mor 
inul 

Coll 
low 
duct 
Rea 
Oph 


A STUDY OF METHEMOGLOBIN-PRODUCING ORGANISMS 
IN OCULAR INFLAMMATIONS* 


Maynarp A, Woop, M.D. 


Iowa City, Iowa 


The two microdrganisms that are in- 
volved in ocular disease and that produce 
methemoglobin on blood culture media are 
Str. viridans and D. pneumoniae. Recent- 
ly these two bacteria have been more ac- 
curately differentiated by observing their 
cultural and biological characteristics. 

The separation of group-IV pneu- 
mococci by Cooper and her co-workers’ 
into 29 types has aided greatly in the dif- 
ferentiation of D. pneumoniae from Str. 
viridans. Heretofore many strains of Str. 
viridans probably were placed in this 
heterogeneous group, giving a higher inci- 
dence of so-called pneumococci in ocular 
diseases. 

The importance of Str. viridans in ocu- 
lar infections has been emphasized by 
Schmelzer and Eckstein,? who isolated 
this organism in 9 cases of ulcus serpens 
and in 64 cases of acute conjunctivitis. 
Berger and associates* reported an epi- 
demic of 35 cases of acute conjunctivitis 
apparently due to Str. viridans. Newman‘ 
recently stressed the importance of this 
organism in ocular inflammations. 

Considerable difference of opinion ex- 
ists concerning the characteristics that dif- 
ferentiate D. pneumoniae from Str. 
viridans. In this problem the principal 
criteria for distinguishing the two were 
bile solubility and reaction to type-specific 
immune antisera. However, additional 
data were obtained from the microscopic 
morphology, cultural characteristics upon 
solid and liquid media, and action upon 
inulin. 

*From the Department of Ophthalmology, 
College of Medicine, State University of Iowa, 
lowa City, Iowa. Part of a study being con- 
ducted under a grant from the Proctor Fund. 


Read before the Association for Research in 
Ophthalmology in Saint Louis, May 16, 1939. 


METHODS 


Bacteriologic studies were made on all 
patients with conjunctival and corneal dis- 
ease and all pre-operative cases regardless 
of the condition of the conjunctiva. Cul- 
tures were taken with a platinum loop 
from the lower fornix streaked upon 5- 
percent blood-agar plates, incubated at 
37°C. for 48 hours, and read at 24 and 48- 
hour intervals. Colonies of D. pneumoniae 
or Str. viridans were identified by a cir- 
cumscribed zone of methemoglobin forma- 
tion, the so-called green hemolysis. Iso- 
lated colonies were likely to be overlooked 
unless the plate was carefully examined, 
because these colonies were small and the 
area of green hemolysis was rather faint. 
On most culture plates many colonies 
were observed but on a few only one or 
two were found. In the latter case iso- 
lated colonies were usually located. by 
examining the plate with transmitted light 
from the upper part of an unshaded 
window. 

Subcultures of the methemoglobin- 
producing colonies were made in order to 
obtain pure cultures. All colonies were ex- 
amined under the dissecting microscope 
and colony characteristics recorded. Fur- 
ther subcultures were made to test for 
bile solubility and inulin fermentation. 
Description of growth upon broth media 
was made after 24 hours’ incubation, 
Gram and capsule stains** were made, 
and reaction to specific typing sera and 
virulence for mice were determined. 

Pure cultures were obtained by “fish- 
ing” isolated colonies under a dissecting 


** The Hucker modification of the Gram 
stain was used. The capsules were stained by 
fixing the smear with glacial acetic acid and 
staining with 1l-percent carbol fuchsin. 


1111 


the 
that 
epi- 

wil] — 
We 

the 
—~a 

vst 

of 

as- 
ply 

gh 
it 
ive 

on 

It 
ter 

n- 

|| 


1112 


microscope and making dilution streaks 
upon 5-percent blood-agar plates. 

Bile solubility was determined upon or- 
ganisms which had grown for 24 hours 
in 1-percent dextrose meat-infusion broth 
centrifuged and resuspended in normal 
saline. Two drops of 10-percent solution 
of sodium taurocholate were added to 
0.5 c.c. of the cloudy saline suspension. If 
the organisms were soluble in bile there 
was complete clearing in one to two min- 
utes. If the cloudiness of the suspension 
was not altered, the organisms were con- 
sidered to be insoluble in bile. 

Typing was done according to the 
macroscopic agglutination technique used 
by the late Miss Georgia Cooper® of the 
Bureau of Laboratories of the New York 
City Department of Health. The organ- 
isms were grown for 18 hours in 1-percent 
dextrose meat-infusion broth, centrifuged, 
and resuspended in normal saline. One- 
half cubic centimeter of the saline sus- 
pension was placed in each of 32 tubes, 
to each of which was added one-half cu- 
bic centimeter of specific immune serum* 
and the tubes were placed in a water bath 
at 37°C. Agglutination occurred within 
30 to 90 minutes and was observed as 
clumping of the bacteria with eventual 
settling to the bottom of the tube. 

Virulence for mice was determined by 
the intraperitoneal injection of 0.5 c.c. of 
an 18-hour broth culture. The animals 
were observed for one week, and in those 
which died, postmortem examinations 
were made as soon as possible after death, 
cultures were taken from the peritoneum 
and heart blood, and the recovered pneu- 
mococci were typed. 


RESULTS 
During the period of observation, a 


*The antipneumococcic sera in this work 
were obtained through the late Miss Georgia 
Cooper, of the Bureau of Laboratories of the 
New York City Department of Health. 
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total of 370 methemoglobin-producing or. 
ganisms were isolated (table 1). Two 
hundred or 54.5 percent were Str. Viti- 
dans and 170 or 45.5 percent were D) 
pneumoniae. 

In general, the colony characteristics of 
D. pneumoniae upon blood agar were 


TABLE 1 
TOTAL STRAINS 
Strains Percent 
D. pneumoniae 170* 45.5 
Str. viridans 200 54.5 
Total 370 


* 101 typed consecutively. 


divided into three rather distinct morpho- 
logic groups, that is, the smooth, the 
rough, and type III. The first or smooth 
group (figure 1, a and b)-.was most com- 
mon and was characterized by a small, 
smooth, translucent (0.5 to 0.8 mm) 
colony with a well-defined edge and a 
definite central depression which ap- 
peared at approximately 24 hours. The 
second or rough group (fig. 1, c) was 
characterized by a larger and _ thinner 
colony (0.8 to 1.2 mm.) which was trans- 
lucent except for punctate, opaque, knob- 
like protrusions projecting upward from 
the surface. The most typical was type Ill 
(fig. 1, d), formerly called Str. mucosus 
capsulatus; these colonies were large, 
round, smooth, moist, convex, and meas- 
ured approximately 2 to 3 millimeters in 
diameter. 

The colony characteristics of Str. vit 
dans were divided into two rather distinct 
morphologic groups quite different from 
the above. In one group (fig. 2, a and b) 
the colony was small, round, and opaque 
with a slightly rough convex surface and 
well-defined edges, while the other group 
(fig. 2, c and d) was larger, less opaque, 
and showed irregular margins and 4 
rough surface with central umbonation. 


Th 
pneut 
trose 
grow 
virid: 
cotto 
the t 
lattes 


4 

Fig. 
sus 
abl 
D. 
24 
Gr 
all 
yo 
we 
cor 


METHEMOGLOBIN-PRODUCING ORGANISMS IN INFLAMMATIONS 


The growth of Str. viridans and D. 
neumoniae was characteristic on dex- 
trose meat-infusion broth (fig. 3). D. 
pneumoniae produced a diffuse cloudy 
growth with slight sediment while Str. 
viridans produced either a clumpy or a 
cotton ball-like growth which settled to 
the bottom of the tube. Occasionally the 
latter organism produced a fine flocculent 
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tures over 24 hours old, there was con- 
siderable variation in size with an occa- 
sional gram-negative form. 

Capsules were found upon all strains. 
Those of Str. viridans (fig. 5, a) appeared 
to be sheathlike structures enveloping the 
long chains of organisms, while the cap- 
sule of D. pneumoniae (fig. 5, b) appeared 
as halolike structures surrounding the or- 


Fig. 1 (Wood). Colony morphology of D. pneumoniae on blood agar. a, viewed by transmitted 
light; b and c, viewed by lateral illumination; d, type III viewed by, reflected light. 


suspension but even this was distinguish- 
able from the diffuse cloudy growth of 
D. pneumoniae. 

Smears of D. pneumoniae, taken from 
24-hour broth cultures and stained by the 
Gram method, revealed pairs or short 
chains (fig. 4, a), while Str. viridans usu- 
ally grew in long chains (fig. 4, b). In 
young cultures, up to 10 hours old, both 
were gram-positive, and the individual 
cocci were uniform in size, while in cul- 


ganisms. There was one notable excep- 
tion; the type-III pneumococcus capsule 
was similar to that of Str. viridans but 
was much larger. 

Bile salts had no action upon Str. viri- 
dans but dissolved all strains of D. pneu- 
moniae. 

Inulin fermentation was not found to 
be of differential significance, as many 
strains of D. pneumoniae either fermented 
the polysaccharide weakly or not at all, 
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Fig. 2 (Wood). Colony morphology of Str. viridans on blood agar. a and c, viewed by trans. = 
mitted light; b and d, viewed by reflected light. absc 
junc 
while 11 percent of those identified as Str. During the early part of this study typ- and 
viridans produced strong fermentation ing sera were not available but after sera T 
(table 2). had been obtained 101 consecutive strains hyp 

were typed (table 3). Type VII was most 

frequently encountered, occurring in 25 

percent of all cases (fig. 6). This was fol- 

lowed in order by type XIV (12 percent), 

XXIII (10 percent), XIX (6 percent), 

III, X, XVII (5 percent each), VI, 

XVIII, XX (each 4 percent), XI, XVI, 

XXII, XXIX (each 3 percent), XV, 

ah XXI (each 2 percent), and V, XXIV, 

ve XXV, XXVIII, XXXI (each 1 percent). 

TABLE 2 
b INULIN FERMENTATION 

Strong Weak None 

Fig. 3 (Wood). Dextrose meat-infusion percent percent percent 
diffuse, cloudy growth; b'Str viridane show, D-Pneumoniac 


Str. viridans 11 40 49 


ing sedimentation. 


| 
wall 
Fig. 
Elev 
— this 
4 
seve 
a d pur 
into 


METHEMOGLOBIN-PRODUCING 


Eleven types were not represented in 
this series. 


CLINICAL OBSERVATIONS 


These organisms were associated with 
several types of ocular disease which for 
purposes of simplicity were separated 
into five main groups: hypopyon ulcer, 
panophthalmitis, dacryocystitis, orbital 
abscess, and conjunctivitis. Cases of con- 
junctivitis were subdivided into catarrhal 
and special types (table 4). 

The microOrganisms associated with 
hypopyon ulcer were studied in 11 cases, 
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Fig. 4 (Wood). Microscopic morphology after Gram stain. a, D. pneumoniae; b. Str. viridans. 


all of which were due to D. pneumoniae. 
In two patients the eye was lost by per- 
foration followed by panophthalmitis. 
Dacryocystitis was present in eight cases, 
in six of which there was bilateral infec- 
tion of the sacs while in two there was 
unilateral involvement on the side op- 
posite the corneal lesion. In one case the 
ulcer occurred in the course of an acute 
conjunctivitis, whereas in the remaining 
two there was a history of corneal trauma. 
In those with dacryocystitis, trauma initi- 
ated the ulcer in two instances and prob- 
ably played a contributory role in four, 


Fig. 5 (Wood). Microscopic morphology after capsule stain. a, Str. viridans; b, D. pneumoniae. 
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| but there was no history of injury in the 
others. 
| 
| 


Five cases of panophthalmitis were ob. 
served, in four of which D, pneumoniae 
was the causative organism, with St; 
viridans as the etiologic agent in the te. 
maining case. One of the pneumococeic 
cases was a postoperative infection follow. 
ing cataract extraction, although pre. 
— | operative cultures were negative for D. 
= | pneumoniae. One case caused by D. pneu. 

moniae followed laceration of the cornea 
| by a flying piece of wood, while two fol 
lowed perforation of corneal ulcers. The 
fifth case was one of carcinoma of the 
lids complicated by a perforating corneal 
ulcer and panophthalmitis from which Str, 
viridans was isolated. 
There were 2 cases of acute dacrocys- 
titis, both of which were due to D. pnev- 
N moniae, and 17 of chronic dacryocystitis, 
5 of which were due to Str. viridans and 
| 12 to D. pneumoniae. 
One case of orbital abscess secondary 
ee a a to an acute ethmoiditis was caused by Str. 
| viridans. 
~~ | There were 79 cases of acute catarrhal 
| 
| 


XXIII| XXIV|XXV| XXVIII|XXIX|XXXI 


XXII 
1 
2 


| 
| 


1 
1 


XX 
1 
1 
1 
1 


| 
| 


TABLE 3 
INCIDENCE OF TYPES 


conjunctivitis, of which 37 were due to 
Str. viridans and 42 to D. pneumoniae. 
In the 14 cases of subacute conjunctivitis, 
INA | 7 were caused by Str. viridans and 7 by 
= | D. pneumoniae. In 142 cases of chronic 
conjunctivitis, 89 were due to Str. viri- 
dans and 53 to D. pneumoniae. 

Under the general classification of spe- 
cial forms of conjunctivitis three types 
were observed. There were 32 cases of 
trachoma; 19 were secondarily infected 
with Str. viridans and 13 with D. pneu- 
| moniae. Four cases of conjunctivitis of 
| the newborn were caused by Str. viridans 
and five cases of inclusion blennorrhea 
were secondarily infected with the same 
organism. 

Organisms producing methemoglobin 
were isolated from pre-operative cultures 
in 58 cases in which the conjunctiva was 
clinically normal, Thirty-two (55 per 


| Xv | Xvi|Xvil| XIX 
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| VI | | x | x1 | XIV 
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2 
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Fig. 6 (Wood). Frequency of types of pneumococci. 


cent) were Str. viridans and 26 (45 per- 
cent) D. pneumoniae. 

In the majority of the above cases 
methemoglobin-producing organisms were 
isolated from the conjunctiva in pure cul- 
ture or associated with nonpathogenic 
corynebacteria. However, in a number of 
instances the hemolytic variety of Staphy- 
lococcus aureus or albus was found.® 
Hemolytic staphylococci were associated 
in 4 cases of hypopyon ulcer, in 9 of 
acute catarrhal conjunctivitis, in 1 of sub- 
acute catarrhal conjunctivitis, and in 53 
cases of chronic catarrhal conjunctivitis. 
They occurred 9 times in trachoma, once 


in inclusion blennorrhea, 8 times in 
chronic dacryocystitis, and 5 times in the 
clinically normal conjunctiva. No other 
pathogenic organisms were isolated from 
these lesions. 

These organisms were surprisingly 
avirulent for mice. Mice were not killed 
by any of the strains of Str. viridans, 
and only an occasional strain of D. pneu- 
moniae produced death, but it was not 
uncommon to observe mice which ap- 
parently were quite ill.* 


* Recently, 3-hour broth culture of D. pneu- 
moniae have proved to be more virulent for 
mice. 


TABLE 4 


RELATIVE INCIDENCE OF STR. VIRIDANS AND D, PNEUMONIAE 


Total 
Condition No. of Strains | Strep Pneumo. 
Normal 58 32 26 
Corneal ulcer | 
Panophthalmitis 5 | 1 4 
Acute dacryocystitis 2 0 2 
Chronic dacryocystitis 7 5 12 
Orbital abscess 1 
Acute catarrhal conj. 79 37 42 
Subacute catarrhal conj. | 14 | 7 U 
Chronic catarrhal conj. 142 89 | 53 
Trachoma 32 19 13 
Inclusion blennorrhea 5 | 5 | 0 
Conjunctivitis of newborn 4 4 0 
Total 370 200 | 170 
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DISCUSSION 


Reaction to type-specific antisera is at 
present the only absolute criterion for the 
diagnosis of D. pneumoniae, but there 
probably are some strains of this organ- 
ism for which type-specific antisera have 
not yet been developed. Furthermore, 
some variants of the 30* specific types 
do not react to the specific antisera. Nu- 
merous characteristics of pneumococci 
have been used by various authors for the 
differentiation of this organism from Str. 
viridans. In our laboratory all strains of 
D. pneumoniae that reacted to type-speci- 
fic antisera were bile soluble. The action 
upon inulin was not constant; therefore 
bile solubility was chosen as the more spe- 
cific distinguishing characteristic. Infor- 
mation obtained from colony character- 
istics upon blood agar and broth media 
confirmed the above findings. Thus all the 
organisms having the colony character- 
istics of D. pneumoniae were soluble in 
bile whereas very few if any of the strains 
having colony characteristics of Str. viri- 
dans were bile soluble. 

Kelly® found that the presence of sugar 
in the medium in which the pneumococ- 
cus was grown had an inhibitory effect on 
the lytic action of bile salts. Such inter- 
ference was noted during this study, 
therefore the broth cultures were centri- 
fuged and the organisms were resus- 
pended in normal saline before the test 
for bile solubility was made. 

The relative frequency of Str. viridans 
and D. pneumoniae reveals a higher in- 
cidence of streptococci in ocular inflam- 
mation than is generally conceded. Strep- 
tococci were much frequent in 
chronic infectious processes while pneu- 
mococci were more prevalent in acute 


more 


lesions; for example, corneal ulcer and 
panophthalmitis. In acute catarrhal con- 


*Serum XXXVI and XXX _ have _ been 
omitted, as the former is probably identical 
with serum VI and the latter is closely related 
to, or identical with serum XV. 


junctivitis the relative frequency of the 
two organisms was almost the same, by 
in general D. pneumoniae was associated 
with the more severe infections whereas 
Str. viridans infections tended to be less 
severe and of shorter duration. 

The high incidence of type VII pneu- 
mococcus is significant if specific immune 
sera are to be used in therapy. It is possi- 
ble that this type was particularly preva- 
lent during the period of observation, byt 
similar results were reported by Newman 
prior to this study. Further investigation 
of the types encountered in ocular dis. 
ease will no doubt confirm or disprove 
these findings. 

There were four consecutive cases of 
acute catarrhal conjunctivitis due to type 
VII pneumococcus in which there was 
a history of contact. All were in male wi- 
versity students, two of whom were room- 
mates and the other two had been in the 
same room studying for an examination, 
It is reasonable to assume the infection 
was transferred by contact in these cases, 

The presence of methemoglobin-pro- 
ducing organisms, particularly D. pneu- 
moniae, on the clinically normal conjunc- 
tiva possibly explains the cause of many 
postoperative infections of the eye. Pillat' 
found D. pneumoniae growing as a sapro- 
phyte in 40 percent of a group of 32 in- 
dividuals who had no conjunctival inflam- 
mation. In this series of cultures, taken 
from approximately 1,000 patients with 
clinically normal conjunctivae, D. pneu- 
moniae occurred in slightly over 2 per- 
cent. In the one case of postoperative in- 
fection, D. pneumoniae was either present 
on the conjunctiva but was not found at 
the time the culture was taken, or the 
conjunctiva was infected during or im- 
mediately following the operation. This 
was the third postoperative infection im 
the course of approximately 4,800 major 
operations in the clinic since routine pre- 
operative cultures have been made. 

In several cases the bacteriological and 
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clinical observations were of interest. In 
two sisters with congenital blepharo- 
phimosis and chronic conjunctivitis, both 
D, pneumoniae and Str. viridans were iso- 
lated, In three cases of conjunctivitis, two 
types of D. pneumoniae were present at 
the same time ; One was an acute conjunc- 
tivitis with types VII and XX, one was 
4 subacute conjunctivitis from which types 
XIV and XXIII were isolated, and the 
other was a case of chronic dacryocystitis 
with types VII and XIX. 

In five cases of chronic conjunctivitis, 
D. pneumoniae and Str. viridans were cul- 
tured from the same patient at intervals 
of from one to seven months. In another 
case Str. viridans was cultured during 
an attack of chronic conjunctivitis and 
D. pneumoniae (type XX VIII) during an 
attack of acute catarrhal conjunctivitis 
four months later. In an additional case, 
Str. viridans, D. pneumoniae (type VII), 
and Str. viridans were isolated on three 
successive attacks of acute catarrhal con- 
junctivitis over a period of six months. 


Whether or not these cases represent new 
infections or different forms of the same 
organism is open to speculation. 
CONCLUSIONS 
1. The incidence of Str. viridans and 
D. pneumoniae in ocular inflammations is 
quite similar. 

2. The criteria for the diagnosis of D. 
pneumoniae in order of importance are: 
a. Reaction to type-specific antisera 

b. Bile solubility 


c. Colony characteristics upon solid 
and liquid culture media. 
d. Microscopic characteristics after 


growth in broth media. 

3. Inulin fermentation alone is of no 
value in differentiating D. pneumoniae 
from Str. viridans. 

4. In order of frequency among pneu- 
mococci, type VII (25 percent) was most 
common, followed in order by type XIV 
(12 percent) and type XXIII (10 per- 
cent). The remaining types were less fre- 
quently encountered. 
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DISCUSSION 


Dr. SANForD H. Girrorp (Chicago, 
Ill.) : Out of how many normal conjunc- 
tivae were the positive cultures made? 

Dr. Maynarp A. Woop: That repre- 
sents approximately 1,000 pre-operative 


cultures taken routinely on all pre-opera- 
tive cases, including, of course, operative 
cataracts, squints, glaucoma cases, and so 
forth. 
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HUMAN CYCLOPIA WITH ASSOCIATED OCULAR ANOMALIEs« 


A CASE REPORT AND EMBRYOLOGICAL INTERPRETATIONS 


INEz E. WILBER, M.D. 
New York 


Cyclopia, or synophthalmia, has 
aroused curiosity since earliest times be- 
cause of its striking appearance. How- 
ever, no very accurate anatomical de- 
scriptions are to be found prior to the 


Fig. 1 (Wilber). Cyclopic fetus. 


nineteenth century. Since then, many 
case reports have appeared, but an ade- 
quate understanding of the developmental 


*From the Department of Ophthalmology, 
Columbia University, College of Physicians 
and Surgeons. 


processes leading to the formation of the 
cyclopic eye has been brought about only 
recently through the experimental ap- 
proach by embryologists. 

In this paper a typical cyclopic spe¢- 
men** will be described, its teratogene. 
sis discussed, and the accompanying ocv- 
lar anomalies interpreted. 


CASE HISTORY 


The infant was an eight-months pre- 
mature female of normal size for its age. 
It lived for one-half hour after birth. 
The mother was a normal primipara. 

Gross findings: The nose was situated 
in the mid-forehead above the eyes and 
appeared as a cylindrical protrusion one 
inch in length (fig. 1). It had a single 
opening through the center, but the prox- 
imal portion did not communicate with 
the pharynx. In the mid-line below the 
nose was one orbital opening in which the 
two eyes were fused. The optic nerve was 
absent. The brain was incompletely de- 
veloped, with two buds representing the 
cerebral hemispheres, a small cerebel- 
lum, and a diminutive brain stem. 

The fused globes were fixed in for- 
malin, sectioned horizontally, and stained 
with hematoxylin and eosin. 

Microscopic description: The two 
bulbs, each about one-half normal size 
for the age of the fetus, were fused 
slightly mesial to the nasal limbus. From 
this point a septum composed of con- 
junctiva, sclera, choroid, and retinal pig- 
ment separated the two vitreous cavities 
for a short distance anteriorly, while 


**The specimen, with. the history and 
gross findings, was sent to the laboratory by 
Dr. Charles Rubenstein of Brooklyn, New 
York. 
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this division was effected by 


steriorly 
d of retina extending back- 


4 double fol 


ward to the region of the common optic 


stalk (fig. 2). 
The two corneae showed irregularity 


of the epithelium, which was two to four 


embryonic in type, being filled with uveal 
trabeculae. 


The interstices contained 
some pink-staining material and brown 
pigment granules which appeared to 
have migrated from the outer layer of 
the pars ciliaris retinae. The two canals 


Fig. 2 (Wilber). Horizontal section through the fused bulbs. A, B, vitreous cavities; a, 
scleral septum; b, ciliary body; c, optic stalk; d., persistent pupillary membranes; e, €:, lenses; 
f, retinal septum; g, ciliary processes; h, coloboma of the optic nerve. 


cells in thickness. The structure of the 
substantia propria was also irregular and 
more than normally cellular. (These find- 
ings may, however, have been artefacts 
produced during fixation.) Over the en- 
dothelium were scattered precipitates of 
a fine dustlike brown pigment and pink- 
staining debris. Anteriorly, the sclera 
was not remarkable, but posteriorly it 
appeared thin and less well developed. 
The two anterior chambers were fairly 
shallow, and their filtration angles were 


of Schlemm were filled with red blood 
cells and lay posterior to the chamber 
angles. 

The irides were embryonic in type, par- 
ticularly on the nasal sides where they 
were quite short. Near the chamber an- 
gles the anterior border layer was over- 
laid by strands of uveal trabeculae and 
elsewhere by pink-staining material. The 
iris stroma was composed of a vascular 
network of small and medium-sized blood 
vessels with little cellular structure be- 
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tween and no pigment-bearing cells. 
There was a separation of the inner and 
outer layers of the pars iridis retinae 
which in some places was complete. The 
sphincter iridis muscles were well de- 
veloped while the dilator muscles were 
absent. Extending across the pupillary 
areas from the temporal to the nasal an- 
gular line (circulus minor venosus), were 
well-developed pupillary membranes, all 
the vessels of which were filled with red 
blood cells. The ciliary bodies were 
poorly developed, the muscular layers be- 
ing thin and flat, although the processes 
were comparatively large and numerous, 
particularly on the temporal sides. 

The choroidal vessels, whenever pres- 
ent, were engorged. The suprachoroidea 
was underdeveloped and merged into the 
sclera in many places. No pigment-bear- 
ing cells were recognizable as such. The 
retinal pigment epithelium was thick and 
redundant in some places but missing in 
others. Wherever this layer failed there 
was a corresponding absence of the 
choriocapillaris, and here also the entire 
choroid seemed poorly demarcated from 
the sclera. 

The retina began far forward on the 
corona ciliaris. All the layers were dis- 
cernible, but in the nerve-fiber layer no 
nerve fibers were seen, only Miuller’s 
supporting fibers being identified. The 
ganglion-cell layer and the layer of rods 
and cones were poorly developed. The 
retinal blood vessels were located imme- 
diately under the internal limiting mem- 
brane. Near the optic stalk and in the 
portion which formed the septum be- 
tween the fused eyes the retina showed 
many folds and rosettes. The latter were 
oval as well as tubelike in shape and 
were made up of the inner retinal layers. 
One of the eyes exhibited a large macu- 
lar coloboma manifested by a complete 
absence of pigment epithelium and chor- 
oid. This region was bridged by rudi- 


mentary retinal tissue in which the vari- 
ous layers were not represented, In the 
other eye the macular area showed poor 
development. 

At the posterior pole was a coloboma 
of the optic nerve surrounded by a well. 
developed sheath. In this region the 
choroidal and epithelial pigment layers 
were lacking, although some rudimentary 
retinal tissue was seen. In some sections 
a cone of glial connective tissue appeared 
protruding anterior to the coloboma. 

Each eye possessed its own lens. One 
of these resembled a concave disc with 
its concavity directed posteriorly, while 
the other had a spherical shape. In the 
central region of the latter were areas of 
calcification. Both lenses appeared to be 
luxated, the former forward and nasally. 
the latter backward and _nasally, This 
may have been an artefact produced dur- 
ing preparation of the specimen. Well- 
developed remnants of the tunica vascu- 
losa lentis were seen posterior to both, 
In many places the ciliary processes were 
found to be adherent to the lens capsule. 
The vitreous was shrunken and contained 
a moderate number of cells which re- 
sembled mononuclear cells, round cells, 
and retinal elements. 

Lacrimal-gland tissue was located be- 
hind the bulb, while extraocular muscles 
were found laterally and posteriorly. 


INTERPRETATION 

The morphology of the above-described 
case is similar to most of the cyclopic 
eyes so far reported. The small pro- 
boscis, with single nasal chamber that 
fails to communicate with the pharynx, 
malformation of the brain, and accom- 
panying ocular anomalies are all present. 

The total size of the fused eyes is seen 
to equal that of one normal eye. Each 
bulb, taken alone, is microphthalmic. 
There is an accompanying microcornea 
as well as a cornea plana, with the curva- 
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ture approximately the same as that of 

the sclera. This is considered to repre- 
sent an arrest of development of this 
portion of the eye at the fourth month 
of fetal life. The irregular arrangement 
of the cells of the substantia propria is 
probably caused by an imperfect differ- 
entiation of the mesoderm. 

It is also apparent that the sclera is 
thinner posteriorly than anteriorly. This 
is a finding that indicates an arrest of de- 
velopment at about the fifth month of 
prenatal life, since the condensation of 
the mesoderm surrounding the optic vesi- 
cles to differentiate the sclerotic is com- 
pleted earlier in the anterior segment than 
in the posterior segment. The anterior 
chambers have been described as embry- 
onic in type because the normal amount 
of mesodermal atrophy has not yet taken 
place and the canals of Schlemm are still 
well in front of the angles. At the eighth- 
month stage they should be posterior. 

The presence of pupillary membranes 
in this eight-months-old fetus is a nor- 
mal finding, since atrophy is usually not 
complete until 8144 months. Inasmuch as 
the pigment develops after birth, its ab- 
sence in this case has no significance. 
However, failure of the dilator pupillae 
iridis muscles indicates an arrest of de- 
velopment of this part at the sixth month, 
the time at which this muscle forms. Also, 
the inner and outer layers of the pars 
iridis retinae, although normally sepa- 
rated at five months, should at seven 
months have become adherent. 

The ciliary bodies show normal for- 
mation for the age of eight months. The 
ciliary processes, however, are still ad- 
herent in many places to the lens capsule. 
Although this is a normal state at five 
months, according to Mann,? its persist- 
ence causes an irregular development of 
the zonular fibers and results in an abnor- 
mality of the shape of the lens as well as 
its disclocation. In this case, then, we as- 


sume that the disc shape of one lens, as 
well as the apparent luxation of both 
lenses, may be attributed to irregular 
growth and weakness of the zonular fi- 
bers, and is therefore an arrest occurring 
at the fifth month. Posterior to the lens 
capsules are seen blood vessels of the 
tunica vasculosa lentis that represent re- 
mains of the embryonic hyaloid vascular 
systems. This is not a remarkable finding 
at eight months, as these rarely undergo 
atrophy before 844 months and remnants 
may persist to a variable extent through- 
out life. 

The choroidal net always. forms wher- 
ever retinal pigment epithelium and meso- 
derm come in contact but fails wherever 
the pigment epithelium is absent. This is 
the explanation for the frequent fading 
of choroid and sclera and for the macu- 
lar coloboma seen in one of the eyes. The 
macular area of the other eye cannot be 
differentiated. 

The retinal blood vessels are located 
beneath the internal limiting membrane, 
a result of secondary degeneration at 
about the 28-mm. stage. The other retinal 
layers are identified but in many places 
poorly demarcated. This is particularly 
true of the rods and cones, which, com- 
prising the most highly specialized layer 
of cells of the retina, undergo greatest de- 
velopment during the ninth month of 
fetal life. The rosettes noted in the pos- 
terior pole and in the septumlike folds be- 
tween the eyes are composed of retinal 
elements of the inner and outer nuclear 
layers. They are a transitory normal find- 
ing at the 15-mm. stage and are caused 
by the fact that the inner layers of the 
optic cup grow more rapidly than the 
outer layers, so that the inner layers are 
thrown up into folds, puckers, and ro- 
settes. They are almost always present in 
microphthalmic eyes. 

The visual pathway should be com- 
plete by the seventh month, but here 
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there is an absence of nerve fibers and 
imperfectly developed ganglion cells. 
This is due to secondary degeneration 
caused by an antenatal pathological proc- 
ess. Such an absence is frequently noted 
in anencephalic fetuses. The coloboma of 
the optic nerve may be attributed to in- 
complete closure of the fetal cleft at the 
20-mm., stage, due in turn to an excessive 
eversion of the inner layers of the optic 
cup at that time. Approaching the region 
normally occupied by the optic nerve 
there is on all sides a complete failure of 
the choroid and pigment epithelium. The 
retina continues as a faintly staining, 
poorly differentiated membrane and in 
places is thrown into rosettes and folds. 
The cone of glial connective tissue present 
anterior to the coloboma bears the name 
of Bergmeister’s papilla, which normally 
undergoes atrophy to a variable extent to 
form the so-called cupping of the optic 
disc. 


DIscuUSSION 


Seefelder* defines cyclopia as a defect 
in formation involving the brain and skull 
sections between the two eyes and in part 
or entirely the eye itself. It is an ab- 
normality that exhibits a characteristic 
deviation from the normal pattern in all 
vertebrates.* So far, no reliable figures 
regarding the incidence of cyclopia are 
available. It is not inheritable because it 
is nonviable, but Klopstock® has observed 
a familial occurrence. 

Cyclopia has been produced experi- 
mentally in a variety of animals and by 
different methods. Dareste (1877)® and 
Féré (1900)? subjected chick eggs to high 
temperatures, while Kellicott (1916)® 
and Loeb (1915)® treated Fundulus eggs 
to low ones. Born (1897)? caused syn- 
ophthalmia by splitting frog eggs in the 
mid-sagittal plane. Stockard (1909) re- 
ported cyclopia occurring in a large per- 
centage of teleost embryos when they 
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were allowed to develop in sea water 
containing an excess of magnesium chlor. 
ide. He found that the best results Were 
obtained when the eggs were placed ‘. 
the solution immediately after fertiljza. 
tion, whereas if 15 hours were allowed 
to elapse between fertilization and jm. 
mersion in the solution no cyclopia re. 
sulted. The most effective time for ex. 
posure was found to be between the 8. 
and 32-cell stages, before the germ ring 
had formed. Speman (1901)? produced 
cyclopia by ligating Triton eggs in the 
mid-sagittal plane during early segmenta- 
tion. Lewis (1909)** obtained the same 
response by pricking the extreme ap- 
terior end of the embryonic shield of 
Fundulus eggs, and Mangold (1931)* 
did so by excising the prechordal portion 
of the roof of the archenteron. 

From the evidence to date it would ap- 
pear that there is no single specific agent 
responsible for the production of cy- 
clopia, but that it is due to a variety of 
influences in the embryo’s environment 
causing a graded series of abnormalities 
depending upon the severity of their ac- 
tion, the age of the embryo at the time 
they act, and the individual embryo’s 
amount of resistance.* Stockard” believes 
that the embryonic tissue that is under- 
going the most rapid development at the 
time is the one most severely affected. 
According to experiments conducted by 
Adelman the abnormality is produced 
when the mesodermal substrate or form- 
determining influences are impaired. 

That there is but a single eye anlage 
seems to have been definitely established. 
This point has been contended for many 
years, beginning with Speer (1817)** and 
Meckel (1826)?* who believed that cy- 
clopia was brought about by the joining 
of two separate and distinct anlagen. 
Huschke (1832)%” thought it to be due 
to an incomplete separation of primarily 
fused ocular anlagen. The subsequent in- 
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vestigators supported one or the other 
point of view. 

The eye primordium is located in the 
dorsal lip of the blastopore in the earliest 
stages of gastrulation ; that is, before the 
2-mm. stage of development.’* Since this 
region is the first part to invaginate, it 
comes to lie in the roof of the archen- 
teron under the anterior end of the pros- 
pective neural plate. Then, under the 
influence of the archenteron, the eye-field 
next comes to occupy the median one 
third of the anterior neural plate. While 
still in the gastrula stage, the neural plate 
induces the underlying mesodermal sub- 
strate to exert its influence to effect a 
division of the eye material antero-medi- 
ally by tissue that is probably the primor- 
dium of the lamina terminalis, and 
connected posteriorly by the primitive chi- 
asm. The end result, according to Man- 
gold, is a product of the reaction of the 
neural plate and the mesodermal sub- 
strate. 

There is, however, according to Adel- 
man, a potential continuity of mesoderm 
across the mid-line in the prechordal re- 
gion, for the prechordal mesoderm later 
separates from the roof of the arch- 
enteron, and this median portion expands 
laterally, ultimately forming bilateral 
masses that come to lie dorsal and caudal 
to the eye and furnish material for some 


of the ocular muscles and at least a part 
of the mesenchyme of the head. On either 
side of the median prechordal- late meso- 
derm is the lateral prechordal mesoderm 
that is to form the mandibular arches. 
Thus, because of its arrangement, the 
mesodermal substrate, or entomesoderm, 
exhibits a bilateral disposition of its parts. 

In cyclopia, there is a continuity of 
mesoderm across the mid-line with no 
division into median prechordal plate and 
bilateral mandibular portions. The ento- 
mesoderm underlying the neural plate 
fails to stimulate bilateral differentiation 
of two eyes and there is instead an atyp- 
ical differentiation.‘ 


SUMMARY 


A case of cyclopia, type synophthalmia 
bilentica, with concurrent ocular anoma- 
lies has been described and its embryo- 
logical development delineated. Modern 
theories of the teratogenesis of cyclopia 
have been discussed. 

I wish to express my gratitude to Dr. 
Algernon B. Reese for his permission to 
publish this case and for his assistance 
and advice, and to extend acknowledg- 
ment to Miss Lilly Knieske and Mr. Nich- 
olas Ross for their part in the histological 
preparation of the specimen. 

312 East Sixty-sixth Street. 
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IRRIGATIONS WITH SULFANILAMIDE AS A TREATMENT 
FOR GONORRHEAL CONJUNCTIVITIS 


A REPORT OF FIFTEEN CASES* 


WALTER J. Retn, M.D. ann O. B. Tisserrs, M.D. 


Richmond, Virginia 


Since the adoption of the Credé method 
for the prophylaxis of gonorrheal oph- 
thalmia there has been a feeling among 
the medical profession at large that this 
disease has become relatively rare. That 
this is in error is shown by records of 
the Medical College of Virginia, where 
35 cases have been hospitalized during the 
past two years. It is also felt that the 
occurrence of the condition may be due 
in some cases to the substitution by 
accoucheurs of organic silver prepara- 
tions for silver-nitrate solution, as recom- 
mended by Credeé. 

Because of our knowledge of the fre- 
quency of this disease we have been on 
the alert for a safe, simple, effective 


*From the Department of Ophthalmology, 
Medical College of Virginia, Richmond, Vir- 
ginia. 


treatment. Anything to better the treat- 
ment helps to solve a serious economic 
situation in hospitals, and offers, as well, 
advantages to the patient from a thera- 
peutic standpoint. 

The development of the use of sul- 
fanilamide in the treatment of gonor- 
theal ophthalmia is of relatively recent 
occurrence. Formerly, the treatment of 
gonorrheal ophthalmia was usually a 
long-drawn-out affair, the end-results 
often being enucleation or, at best, badly 
scarred corneae in adults. For the past 
year we have been treating all cases of 
gonorrheal ophthalmia locally with sul- 
fanilamide irrigations, with very good 
results. Inasmuch as many cases of gon- 
orrheal ophthalmia occur in the new- 
born and infants, we feel that this type 
of therapy is a step forward. In our ex- 
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there has never been observed 


perience 
the slightest evidence of systemic re- 
action. 

Newman’ reported ‘a series of eight 


cases in children up to the age of 12 
vears treated with sulfanilamide orally. 
Perry? reported one case in an 11-year- 
old girl with corneal ulcer treated with 
sulfanilamide by mouth and the Ketter- 
ing Hypertherm. Magitot® and others 
reported five cases (three newborn, one 
infant, and one adult) treated with sul- 
fanilamide by mouth, and stressed the 
necessity of continuous treatment for 
two weeks to prevent a relapse. They also 
used potassium permanganate douches 
locally to the eyes. Dollfus* and his co- 
workers reported a series of seven cases 
(three adults and four newborn) treated 
with sulfanilamide by mouth. Pages and 
Duguet® reported three cases in adults 
treated with sulfanilamide orally and 
protargol locally. All of these cases were 
cured with visual impairment. 
Brewster® found that patients recovered 
in an average of 10.4 days when given 
sulfanilamide by mouth, this treatment 
being supplemented with milk or typhoid 
injections and 10-percent argyrol dropped 
into the eyes. 

(W.J.R.) 


thought of the possible local use of sul- 


A year ago one of us 


fanilamide in gonorrheal infections of 
the eye. At that time nothing was known 
of the effect of this new drug applied to 
the delicate corneal tissues. Accordingly, 
a saturated solution (0.8-percent) of 
the drug was prepared and the eyes of 
several dogs were irrigated several times 
daily with the solution. After 10 days 
the only change noted in the dogs’ eyes 
was the disappearance of any incidental 
conjunctivitis. It was then deemed safe 
to use cautiously a preparation of 0.5- 
percent solution in the human eye. 
Previous to this time in the routine 


had followed the general lines recom- 
mended by many authorities such as 
Duke-Elder,’ Parsons,® and others, con- 
sisting of frequent local irrigations with 
boric-acid solution, the use of some sil- 
ver preparation, constitutional support, 
and treatment of any complications such 
as urethritis, vaginitis, or arthritis, as 
best we could. Under this regimen some 
of the most intractable cases lasted up to 
eight months with continuous hospital 
care, 
METHOD OF 
In all cases when conjunctivitis is seen 
in the out-patient department or in the 


TREATMENT 


emergency room, an immediate smear is 
made, and the slide is sent to the bac- 
gram-negative 
found the 


teriology laboratory. If 
intracellular diplococci are 
case is classed as gonorrheal ophthalmia, 
and the patient is immediately admitted 
to the hospital and provided with special 
nurses. If the infection is found to be 
unilateral the uninvolved eye is covered 
with a Buller shield. It is the duty of the 
special nurse to irrigate the infected eye 
or eyes every 15 minutes, night and day, 
with a 0.5-percent solution of sulfanila- 
mide made up in normal saline solution. 
The amount of solution used in the ir- 
rigations varied, but sufficient to keep 
the eyes clean was consistently adminis- 
tered. In cases with other gonorrheal 
complications—for example, vaginitis or 
urethritis—a supplementary dose of sul- 
fanilamide, 30 to 60 grains (2 to 4 gm.), 
is usually given orally, according to the 
age and weight of the patient. At the end 
of 24 hours a remarkable change has 
usually occurred. The cornea is cleaner 
and brighter, secretion of pus has almost 
stopped, edema of the lids is rapidly re- 
ceding, and, in those cases with complica- 
tion of corneal ulcer, the lesion has ad- 
vanced no farther or has begun to heal. 
Smears are taken daily from the conjunc- 


treatment of gonorrheal ophthalmia we Atival sac, and the patient is discharged 
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TABLE 1 
CASES TREATED BY EARLIER METHOD 
Case Duration be 
No. Age Color Sex Complications | fore hospi- negative" 
talization smear. 
1 2yrs. | C. M. 
= 3 wks. a M. | — 4 days 31 
3 3 wks. if M. | - | 7 days 40 
4 4 wks. od M. | O.D. 15 days 14 
| O.S. 20 days 17 
5 6 days F, O.D. 30 
O.S. 31 
6 3 wks. F, O.D. 14 days 12 
O.S. 14 days 12 
7 Newborn W. M. — — O.U. 106 
8 21 mos. M. | 3 days 
9 21 yrs. W. M. | Urethritis 7 days 17 
| Arthritis 
10 1 yr. i. F. — 10 days 7 
11 5 wks. . M. — — O.U. 19 
12 3 yrs. F, 3 days 13 
137 13 yrs C. M. Ulcer, with — O.U. 13 
perforation 
14 3 wks W. F, — — 45 
15 22 yrs. e. M. Urethritis 2 days 22 
Arthritis 


* This patient was prematurely born. 
t Enucleation of the right eye was performed at a later date in this case. 


COMMENT 

The patients were predominantly col- 
ored. Many were kept hospitalized for a 
variable time without treatment after be- 
ing pronounced cured to assure better 
care in the event of a relapse of the 
ocular condition or for continued treat- 
ment of a gonorrheal complication. The 


when three consecutive daily smears show 
the absence of intra- or extracellular dip- 
lococci. To date we have had no relapses. 

The following tables show a compari- 
son of the last 15 cases under our super- 
vision treated in the earlier manner with 
the 15 affording the material for our 
present subject. 


TABLE 2 
CASES TREATED WITH SULFANILAMDE-SOLUTION IRRIGATIONS 
| Duration be- | Days before 
Case Age | Color Sex Complications fore hospi- negative 

No. talization smear 
16 2 yrs. W. F, Vaginitis 4 days 2 

17 4 days F. 3 days 10 

18 7 days M. ? 12 

19 4 days c. M. _ 2 days 8 

20 4 yrs. c. F, | Corneal ulcer 7 days 3 

Vaginitis 

21 14 days M 12 days 14 

22 21 yrs. ul M. Urethritis 5 days 1 

23 2 yrs. oe F. Corneal ulcer 7 days 2 

24 Newborn ms M. — 1 day 7 

25 38 yrs. ce. M Urethritis 21 days 1 

(No positive 
| smears found) 

26 4 days c. F —- | 1 day | 13 

27 5 yrs. .. F — — 18 

28 2 yrs. W. F Vaginitis 7 days 2 

29 7 days a F ~— 7 days 2 

30 Newborn c F — 1 day | 7 
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period of treatment of cases through no. 
15 was 408 days before a negative smear 
was obtained, an average of 27.2 days; 
of cases 16 through 30 it was 102 days, 
an average of 6.8 days. . 

Due regard for signs of toxic re- 
actions, such as cyanosis of the lips, 
skin rash, jaundice, mental depression, 
changes in blood-cell counts, was main- 
tained, but never observed in our series 
of 15 cases. 

The treatment was not abetted by ad- 
ditional therapy such as silver solutions, 
foreign-protein injections, thermothera- 
py, or the like; the patients were given 
only adequate balanced meals and gen- 
eral care, together with attention to any 
complications present. 


SUMMARY 

1. A series of 15 cases of gonorrheal 
ophthalmia have been reported. We be- 
lieve a new technique in the local use of 
sulfanilamide has been advanced. 

2. We feel that the local use of sul- 
fanilamide in solution in the treatment 
of gonorrheal ophthalmia practically 
eliminates the danger of systemic reac- 
tions. 

3. In our series of 15 cases of gonor- 
rheal ophthalmia treated locally with sul- 
fanilamide there have been no ocular 
complications. 

4. The economic advantages, by reason 
of the reduction of the period of hos- 
pitalization to less than one third that re- 
quired by use of other standard meas- 
ures, are obvious. 
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SNAKE VENOM IN OPHTHALMOLOGY* 


Moacyr E. Atvaro, M.D. 
Sado Paulo, Brazil 


Among the 2,300 more or less known 
species of serpents, approximately 390 
are called “poisonous” in the literal 
sense of the word (“serpentes venenosi”’ 
or “thanatophidia”). They may be con- 
sidered as actively poisonous and, as 
such, dangerous to man and large ani- 
mals. But besides these notoriously poi- 
sonous species are others which also 
possess a venenific system but which are 
not included in the same group because 
the poison fangs are located in such a 
position that only by the mereSt accident 
can they injure men or animals. 

Poisonous snakes belong to three dis- 
tinct groups: 

(a) the Opisthoglypha, characterized by 
enlarged posterior maxillary teeth, 
having a longitudinal groove beginning 
near the excretory canal of the poison 
gland. These snakes are not generally 
classified as poisonous (serpentes sus- 
pecti). 

(b) the Proteroglypha, or Elapidae, 
characterized by anterior maxillary 
teeth that are differentiated and have 
a partly closed canal communicating 
with the poison gland. 

(c) the Solenoglypha, with movable 
fangs, articulated, having a completely 
closed canal and communicating also 
with the poison gland. 

There remains the Aglypha group, 
which, although having a poison gland, 
lacks special teeth and consequently is 
even more inoffensive than the Opistho- 
gly pha. 

The poison has the twofold function 


*From the Department of Ophthalmology, 
Escola Paulista de Medicine. Read before the 
American Academy of Ophthalmology and 
Otolaryngology, at Washington, D.C., October, 
1938. 


of paralyzing and killing the victim and 
of beginning the digestion (we must not 
forget that the animal is swallowej 
whole), so it must be inoculated into the 
living animal, in order that it might spread 
through the entire organism. The ven- 
enific system is composed of a gland 
whose excretory duct arises at the bas 
of the grooved tooth. This gland is simi- 
lar to the salivary gland of mamnals and 
is situated externally, behind the socket 
is pear-shaped and enclosed in a fibroys 
capsule in which is inserted the anterior 
temporal muscle, whose contraction 
causes the forcible ejection of the poi- 
sonous liquid through the small canal of 
the tooth. The teeth of the Viperidae (oj 
the Solenoglypha group), being erectile 
rise during the attack, and this allows 
them to penetrate deeply into the tissues of 
the victim. The attack is made by a thrust 
of the snake, which extends itself like a 
spring, recoiling immediately to its pre- 
vious position. 

Besides serpents that inoculate their 
venom by a bite, there are others that 
project it to a distance by the sudden 
contraction of the masseter muscle, which 
compresses the poison gland. 

The amount of poison that can be in- 
oculated, its toxic activity, and _ the 
greater or lesser rapidity of its absorp- 
tion determine its degree of danger for 
man and large animals. Thus the most 
dangerous snakes are found among the 
Solenoglypha, in the Colubridae and 
Viperidae families. 

Snake venom is a mixed saliva com- 
posed of the secretion of the serous 
poison glands, together with that of cer- 
tain supralabial mucous glands. It may 
be obtained separate from the product 
of the mucous glands by various meth- 
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ods; for instance, by letting the snake 
bite an impermeable membrane stretched 
over glass, or by pressing the edge of a 
Petri-dish against the root of the teeth, 
and similar methods. It is light colored, 
varying from milky to gray or yellow, ac- 
cording to the species of snake; it is 
viscous, and contains cellular impurities 
that sometimes make it turbid. The pro- 
portion of solid matter varies according 
to the species, being about 20 or 30 per- 
cent. When dry, the venom takes a pseu- 
docrystalline form. In the dry state it 
can be preserved for a long time without 
deteriorating. It is, however, rapidly and 
intensely affected by ultraviolet rays, and 
to a lesser extent by the roentgen and 
infrared rays. 

Besides water, the venoms contain 
variable quantities of pigment, 
quantities of substances soluble in ether 
(chlorides, phosphates, and other min- 
eral salts in smaller proportions, proteins 
coagulable by heat, proteoses, and some- 
times peptones ). Certain enzymes are the 
cause of some of its activities, and it is 
not yet known if its toxicity is due to 
small quantities of some highly destruc- 
tive substance absorbed by the elements 
already known, or if it is produced by 
the very proteins already identified. 

The way in which the different poi- 
sons act varies according to the pre- 
dominant group of elements, but, in gen- 
eral, the venoms contain the same active 
principles, the respective proportion alone 
varying, and that to a notable degree. 

According to Houssay,’ the venoms of 
the various serpents may be grouped as 
follows: 

I. Toxin action: 
(a) curarizing action (Naja naja 
type) 
(b) neurotoxic action (Crotalus 
terrificus type) 
(c) shock-producing action (La- 
chesis and Bothrops type) 


small 


(Vipera 
Bothrops 


(d) coagulating action 
russelli and 
types) 

II. Phosphatidasic action: 
(a) hemolytic action 
(b) action inhibiting coagulation 
(c) cytolytic action 

III. Protease action: 

(a) local irritation action, swell- 
ing, hemorrhage 

(b) hemorrhagic, gangrenous ac- 
tion (Lachesis type) 

In group III, pancreatic hemor- 
rhages and fatty necrosis by in- 
jection of the pancreatic duct are 
also included, as well as distal 
hemorrhages, besides the diminu- 
tion of fibrinogen in the blood 
stream (Crotalus adamenteus and 
Lachesis flavoridis) 

IV. Thrombinic action—coagulation 
of blood. In this type alterations 
of erythrocytic resistance, reduc- 
tion of precipitation rate, shock, 
drop of arterial pressure, leuco- 
penia, and alterations of the blood 
albuminoid bodies are also in- 
cluded. 

Ever since the days of empiric medi- 
cine, back to Galeno’s reference to the 
cure of a leper who had taken wine from 
a barrel in which a snake had drowned, 
snake venom has been used as a thera- 
peutic agent. In Oriental medicine, this 
venom is included in the pharmacopoeia, 
and in homeopathy the venoms of 
Crotalus and Lachesis mutus occupy a 
prominent place. 

Similar to Galeno’s case, during the 
eighteenth century and beginning of the 
nineteenth, there have been several other 
cases of lepers who claimed to have been 
cured after snake bites. Based on these 
assertions, Mariano Jose Machado sub- 
mitted himself voluntarily to the bite of 
a Crotalus terrificus. This experiment 
was made before several physicians in 
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Rio in 1840 and resulted in the death of 
the patient within 24 hours. An interest- 
ing detailed description of the effects of 
the venoms was recorded, but no mention 
was made of ocular disturbances. 

Vital Brasil,? in Sao Paulo, injected 
into various lepers nonlethal doses of the 
venom of Crotalus terrificus, without ob- 
taining any improvement. In the United 
States of America, A. Self, and after- 
wards Spangler, were the first to recom- 
mend the use of rattlesnake venom in 
the treatment of epilepsy and asthma, 
but the favorable results are much dis- 
puted, and recently Finkelmann® verified 
the inefficacy of the venom of Agkistro- 
don piscivorus in the treatment of epi- 
lepsy with the product derived from that 
venom and called ‘Moccasinmulford.” 
Peck* and Sabotka used the venom of 
Agkistrodon piscivorus in the treatment 
of hemorrhagic diseases, its use having 
been extended by MacFarlane and Bar- 
nett® to the treatment of hemophilia. The 
isolation of the coagulating principle of 
the venom of Bothrops jararaca by von 
Klobusitzky® opened up a wider field to 
its use in the treatment and prevention 
of hemorrhages. 

Monaelesser and Taguet,’ as well as 
Laignel-Lavastine,* Calmette,® and Kor- 
essios,’® developed the idea of using Naja 
venom in the treatment of cancer and of 
algias whether cancerous or not, the 
method being still the object of discussion 
and study. Naja venom was also em- 
ployed against high blood pressure but 
with varying results. 

The use of these various venoms in the 
treatment of the diseases mentioned is 
based on the study of their respective 
physiological properties, but in some 
cases—for example, in epilepsy, algias, 
and so forth—the results of its accidental 
use led the investigators to make further 
research. Thus, if the use of certain ven- 
oms to increase the coagulability of the 


E. ALVARO 


blood arose from the knowledge of their 
different properties, the use of others jy 
the treatment of epilepsy, cancer, and 
other diseases came from empiric ob. 
servations of improvement in persons ac. 
cidentally bitten. Thus the observation of 
the sedative action of the poison of , 
spider (Lycosa) on the pains of a leper, 
and mentioned by Monaelesser, led Cy}. 
mette to further systematic studies o{ 
the soothing effect of Naja venom, who 
paralyzing action on the sensory nerves 
was already known. 

The properties of various venoms haye 
been studied in recent decades, and they 
are used according to their physiological 
action for a corresponding pharmacody- 
namic effect. The venoms in which the 
neurotoxic element predominates are 
naturally indicated for the treatment of 
algias because of their soothing effect 
upon sensitiveness (Naja naja, Crotalus 
terrificus, and others). Likewise the 
venoms in which the coagulating prin- 
ciple predominates are logically the most 
appropriate for the therapeutics of hem- 
orrhagic conditions, and the proteolytic 
factors for the treatment of malignant 
tumors. 

As has already been stated, the ven- 
oms contain, together with desirable ele- 
ments, useless ones, and only the iso 
lation of the former can give a greater 
therapeutic value to snake venom. Their 
isolation has been obtained by the frac- 
tioning of the various component fac- 
tors. Thus, the coagulating element of 
the venom of Bothrops jararaca was is0- 
lated by von Klobusitzky and Koenig,*” 
and there are on the market pharmacew- 
tic products derived from fractioned 
venoms and with well-defined pharmaco- 
dynamic properties (‘“Hemocoagulase” 
and “Bothropase”). Slotter and Fraen- 
kel-Conrat,’?_ also by fractioning, suc 
ceeded in isolating the active principle 
of the venom of Crotalus terrificus, 
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and in obtaining “Crotoxina,” with an 
action similar to that of ferments, and 
which, while it acts upon the lipoids of 
the nervous tissue, acts likewise upon 
the lecithin of the blood cells, causing 
hemolysis, combining therefore two of 
the properties of the venom of Crotalus 
terrificus, neurotoxic and hemolytic, but 
without the coagulating property. 

To reduce the toxicity of the venoms, 
various methods have been employed 
which, while diminishing their toxic and 
irritant qualities, still retain the useful 
properties. Among them is the weakening 
of the venom by formol, as Ramon did 
with toxins, for which reason the venoms 
thus detoxified are called anavenoms. 
Likewise, Esveld, making a very weak 
solution of the venom of Naja sputatrix, 
and inactivating it, prepared a pharma- 
ceutical product of definite properties, 
known on the market as “Cobratoxin.” 


Similarly Brecher’* prepared a solution 
used in the treatment of trachoma and 
called “Trachozid.” Still others (Vital 
Brasil) prepared very dilute solutions of 
venoms, without other modifications, and 
used them for therapeutic purposes. It 
is well to remark here that the action 
of the venoms varies greatly according to 
the dose. For instance, that of Bothrops 
jararaca, as von Klobusitzky found, has 
an anticoagulating effect in strong doses, 
but is intensely coagulating in weak ones. 

Snake casualties are relatively fre- 
quent. In India, acording to Chopra and 
Iswariah,* there are from 20,000 to 
25,000 cases of death from snake bite. 
In Australia, Fairley mentions 240 fa- 
talities. In Europe such casualties are 
rarer, and in Prussia from 1920-1925 
there were but 150 cases of people bitten 
by snakes (Vipera berus), only one case 
being fatal. In the United States of 
America, according to Hutchinson, there 
were in 1929 about 500 cases, with a 
mortality of about 16 percent in those 
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not treated, and of 3.75 percent in those 
treated with serum. In Brazil, of 8,000 
cases mentioned by Kraus, over a period 
of about 20 years, the mortality was 
from 25 to 30 percent in the cases not 
treated, dropping to 2.7 percent in those 
treated by serum. 


OCULAR COMPLICATIONS 


Ocular disturbances in cases of snake 
poisoning differ in nature and vary in 
frequency according to the species of 
the serpent. The Institute of Butantan, 
at Sao Paulo, Brazil, has been dealing 
with ophidism since the beginning of the 
century. In an effort to ascertain the vari- 
ous consequences of snake poisoning, it 
distributes, together with the ampullae of 
curative serum, a questionnaire in which 
is to be registered the various phenomena 
observed. Among the questions is: “Was 
there blindness?” 

In the 5,780 questionnaires at hand, 
covering a period of years from 1902 to 
1937, we find the distribution (see table 
at top of next page) of casualties caused 
by the different species, the first column 
giving the total number, the second the 
number of ocular casualties, and the third, 
the percentage relation. 

The ocular lesions described in reply 
to the question: “Was there blindness?” 
were quite varied, and, if the description 
of the ocular phenomena observed is 
fairly exact in many cases, in others 
there is merely the mention of a “dark- 
ening of the sight.” The ocular symp- 
toms described for rattlesnake poison- 
ing include “darkening,” appearing 
immediately after, and sometimes six 
hours after the bite. The functional dis- 
turbance varies, being sometimes only a 
dimming of the sight, sometimes a com- 
plete loss. The duration of the phe- 
nomena is also variable, from only a few 
minutes to more than 10 days, disappearing 
generally immediately after the applica- 
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Cortalus terrificus terrificus ........... 


Lachesis mutus 
Bothrops cotiara 


Bothrops jararacussi 


Micrurus corallinus (Proteroglypha) .... 


Total Ocular 

| Number Casualties Percen; 
enews 643 387 60.1 
13 887 
64 16 25,0 
12 2.0 
610 121 198 
351 61 
203 25 123 
2,707 277 102 
91 
1,084 183 16s 


All the serpents above referred to, with the exception of Micrurus corallinus are Solenoglypha 
From the above data, one can clearly see the frequency of ocular involvement after the bite oj 
a rattlesnake (Crotalus terrificus) which is further confirmed by common observation, 


tion of the serum. There have also been 
cases in which the visual disturbance ap- 
peared immediately after the application 
of the serum. Other sequelae noted were 
conjunctival hemorrhages, edema of the 
cornea, impossibility of opening the eyes, 
paralysis of the ocular movements, 
squint, lid ptosis, monolateral blindness, 
mydriasis, and others. 

Lachesis mutus caused edema of the 
cornea and subconjunctival hemorrhages. 

Bothrops cotiara caused xanthopsia, 
among other phenomena. Micrurus coral- 
linus caused lid ptosis, edema of the 
cornea, “darkening of the sight.” 

Bothrops jararacussi caused the loss 
of sight, which happened immediately 
after the bite, and sometimes two days 
after, the disturbance being of variable 
duration. 

There were also cases of conjunctival 
hyperemia without other ocular disturb- 
ance, a feeling of pressure in the eyelids, 
lid ptosis, lid edema, and photophobia. 

Bothrops alternata caused temporary 
blindness, without other external phe- 
nomena. It is an interesting fact that 
monolateral blindness was seen in three 
cases in animals (dogs and a cow). 

Bothrops neuwiedii and Bothrops jar- 
araca cause the appearance of functional 


disturbances that vary from the “darken. 
ing of sight” to its loss, the latter being 
in some cases intermittent. The appear. 
ance of the visual phenomena also varies, 
coming sometimes immediately after the 
bite, sometimes 14 hours after. The dur- 
ation may be from a few minutes t 
many hours. In some cases the appear- 
ance of blindness coincided with the in. 
jection of the serum. Pupillary mydriasis 
was noticed, also ocular pain, hyperemia 
and defective venous circulation. 
From ophthalmologists residing in 
3razil, we have endeavored to learn what 
they observed in regard to ocular mani 
festations in patients bitten by venomous 
serpents, and for that purpose sent a 
questionnaire to the 250 ophthalmologists 
whose names are registered in the last 
edition of “Indicia Medicorum.” We als 
extended our inquiry to several col 
leagues in Uruguay and Argentina 
From the replies received there seem to 
to be few observations of the ocular 
manifestations of ophidism, which i 
confirmed by the scanty references to the 
subject in the literature of this specialty. 
My colleagues reported the following: 
Odilon Alves'® observed a case 0! 
uveitis with ocular hypertension in 2 
patient bitten by a Bothrops jararacussi 
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our months previously. The patient 
felt pains in his eyelids immediately after 
the bite, having used antibothropic se- 
rum. 
Durval Prado’® noticed a patch of 
chorioretinitis, finely pigmented, in a 
patient who had been bitten two years 
before by Bothrops jararaca and re- 
mained blind until the application of the 
serum, Later her sight returned, and she 
consulted a physician because of phenom- 
ena of accommodation asthenopia, una- 
ware of the lesion in the fundus. 

T. Falcao’” mentions the case of a 
Japanese who became blind and deaf in 
consequence of a snake bite, but who 
did not know the species and refused 
to submit to an examination. 

O. Carleial’® observed a case of optic 
atrophy in both eyes with complete blind- 
ness in a man bitten by a Crotalus terrifi- 
cus, two months before. Besides blind- 
ness, attributed to the bite, the patient 
had atrophy and contractures of the bitten 
limb. 

Prof. J. Britto’® reported that in his 
observation of 80,000 patients, whether 
in a private or a hospital clinic, he met 
only two cases of ocular lesions that 
were attributed by the patients to snake 
bites. In the first case there was an- 
ophthalmus of the right side, following 
an enucleation in consequence of a snake 
bite in the very eyeball, and in the sec- 
ond case atrophy of the eyeball on one 
side and a subluxated cataractous lens 
in the other eye, the patient saying that 
the trouble in his eyes had begun after 
the bite. 

S. Martins?® found blindness, con- 
junctival hemorrhages, and edema of 
the cornea in a patient bitten by a Crota- 
lus terrificus terrificus. This patient died 
five days after the bite, not having been 
treated with serum. 

Prof. Linneu Silva,?* in more than 
30,000 cases, noticed only one case of 


retinal hemorrhage in a patient who had 
been bitten a few days before by a poi- 
sonous snake, species unknown. 

H. Goes Ferreira** reports the case of 
a patient suffering from optic atrophy 
in both eyes who said it began after a 
snake bite, the other malignant effect 
of which had been cured by empiric 
treatment. 

Pereira Gomes,”* among 60,000 priv- 
ate and 30,000 hospital patients, over a 
period of 26 years, saw only one case 
of ocular disturbance arising from snake 
bite. This was from a Crotalus terrificus 
and caused a descrete hemorrhage with 
edema that extended even to the corneal 
epithelium, and also pupillary mydriasis. 
He could not ascertain if there was pa- 
ralysis of the extrinsic muscles because of 
the patient’s state of prostration, and it 
was necessary to force open the eyelids 
in order to examine them, Ophthalmos- 
copy, hindered by edema of the cornea, 
revealed slight hemorrhages of the retina 
in the visible parts, it being impossible 
to ascertain the state of the discs. There 
was a great reduction of visual acuity 
which lasted throughout the period of tox- 
icity. Even after recovery the toxic am- 
blyopia continued, the sight returning 
without any atrophy of the discs or other 
noteworthy alteration. The patient re- 
ceived injections of specific anticrotalic 
serum and recovered. 

The present writer** has seen, among 
his private and hospital patients, more than 
35,000 in number, only one case of ocu- 
lar disturbance from snake bite. There 
was only a certain difficulty in opening 
and moving the eyes, which seemed to 
the writer to be of a pithiatic nature. 
The patient, who had been bitten 16 
times by Crotalus, reported that each 
time he suffered from great functional 
disturbances which made him blind. The 
first times he had been treated with 
serum but afterwards he was already 
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immune. In the fundus oculi nothing ab- 
normal was noticed, eye and lid move- 
ments being normal as well as the pu- 
pillary reflexes. 

Vital Brasil reports that the venom 
of Bothrops jararacussu, contrary to the 
action of that of B. jararaca, causes 
visual phenomena characterized by dim- 
ming of the sight. He says, also, that 
the venom of the Elapinae causes lacri- 
mation with temporary blindness, and that 
the venom of the Crotalus always causes 
visual disturbances. In the clinical rec- 
ords published by Vital Brasil there are 
various references to visual disturbances 
after snake bite, among them some that 
give a more detailed description. But the 
references found in medical literature 
as to the effect of snake venom on the 
eyes are generally quite scanty. 

Boullet,2> Encongnéres,?* Magalhaes”’ 
in 1875 mention cases of blindness after 
snake bites, but do not describe the le- 
sions observed. Knies** suggested the 
hypothesis, not based on facts observed, 
that the ocular lesions are due to central 
hemorrhages, or hemorrhages in the eye- 
ball itself. Lesions of extrinsic muscles 
described by Richards,?® DeVere Con- 
don,®° and Rennie mentioned ptosis and 
protrusio bulbi, and Berenger-Feraud*™ 
described conjunctival and _ corneal 
changes from pure venom that had 
reached the eye. Hilbert*? call atten- 
tion to xanthopsia appearing after snake 
bite. More recently Blatt** described cases 
of ophidism in which he observed pupil- 
lary mydriasis, paresis of accommodation, 
palpebral ptosis, and paresis of the extrin- 
sic muscles. Bakker** and Schunek* 
mentioned ocular lesions from the venom 
of Naja tripudians sputatrix and Sepedon 
haemachates that entered the eye. Zanne- 
tin®® and Sarnelli*’ found ocular lesions 
caused by the venom of Naja nigrocollis. 
These last species of serpents, when at- 
tacked, are accustomed to project the 
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venom to a distance. The eyes thus hi 

show whitish conjunctival changes due 

to the proteolytic action of the venom, 

There are also formations of milk. 

colored membranes. The lesions ar 

very painful, but the inflammatory phe. 

nomena pass after five or six days, leay. 

ing no traces. When the cornea js hit, 

the effect is more serious, with danger of 

losing the eye. The treatment consists oj 

washing the injured part with serum anj 

the application of the antiophidic seryn 
parenterally, locally, or subjunctivally. 
Peratoner*® noticed in patients bitten by 
vipers slow pupillary reflexes and ptosis 
which promptly disappeared on appl. 
cation of the serum. Cesario de Ap- 
drade*® mentioned the constant appear- 
ance of ptosis palpebrae in cases of 
poisoning by serpents of the Colubridag 
group, giving as characteristic of the 
ocular disturbances caused by the poi- 
sons of the Viperidae mydriasis and 
pupillary paralysis with edema of the 
cornea; he also noticed the frequent dis- 
turbances of visual acuity. In the case 
of a bite by Bothrops jararacussi, he 
also noticed xanthopsia. Experimenting 
with the eyes of animals, Kellaway“ 
found that even nonlethal doses of the 
venom of Notechis scutatus caused 
blindness. Koressios,!° after injecting 
Naja venom in a dose of 1.50 mg. under 
the conjunctiva of rabbits, noticed, seven 
minutes later, a lasting miosis with paral- 
ysis of the light reflex. He also noticed 
a rise in the blood pressure and a dila- 
tion of the arteries of the fundus. After 
an intramuscular injection of 1.50 mg. 
of Naja venom, he observed in man a 
miosis of an hour’s duration, accom- 
panied, in one case, by a fall of the 
ocular tonus. This diminution, however, 
was not observed in other cases. He also 
noticed a slight rise in the blood pressur¢ 
in the retina, more conspicuous in patho- 
logical cases; also an incipient contrac- 
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tion followed by dilation of the retinal 


Giannantoni,** using solutions of Naja 


venom in doses of 1.50 mg. for on in- 
sillations in the conjunctiva, and subcon- 
ianctival, retrobulbar, and intramuscular 
injections, found no action when the 
venom was introduced by the two latter 
methods, in contrast with its application 
by instillation and subconjunctival in- 
‘ection. This caused a _ pronounced 
miosis and fall of the ocular tonus that 
lasted several days. He also observed 
that a repetition of the injections caused 
an increase of the hypotensor action, 
which extended to the other eye. He also 
made subconjunctival injections after 
the instillation of cocaine, atropine, and 
pilocarpine, noticing the inhibitions of 
the mydriatic and anesthetic action of 
cocaine, an increase of the mydriatic ac- 
tion of atropine, and an increase of in- 
tensity without an increase in duration of 
the action of pilocarpine. In painful glau- 
coma, retrobulbar injections seem to ease 
the pain, but the effect is not lasting. 
Lebus and Hubert,*? using Naja venom, 
noticed a lowering of ocular tonus. 

At the Pinheiros Institute we made the 
following experiments with rabbits (Le- 
pus orictolagus cuniculus) : 


1, Rabbit no. 680. Subcutaneous injection of 1 
c.c. of a 2-percent solution of the venom of 
Bothrops jararaca, corresponding to 2 mg. 
of the pure venom. We noticed only a dila- 
tion of the conjunctival and retinal vessels. 
The ocular tonus remained unchanged. 
There was a slight initial miosis followed 
by retardation of the light reflex. 
Rabbit no. 681. Injection of 3 mg. of the 
venom, 1% c.c. of the solution of Bothrops 
jararaca. There was no pupillary altera- 
tion, except a retardation of pupillary 
reflex after 12 hours which lasted for 
about 48 hours. Dilation of the conjunctival 
vessels was observed; the retinal vessels 
were normal, the ocular tonus unaltered. 

. Rabbit no. 683. Injection of 4 mg. of the 
venom of B. jararaca. After 12 hours there 
were pronounced conjunctival hyperemia 
and slight retinal hemorrhages, slight am- 


w 
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pulliform dilations in the vessels of the 
retina, slow reaction of the pupil to the 
light, and slight subconjunctival hemor- 
rhages. 


. Rabbit no. 684. Injection of 5 mg. of the 


venom of B. jararaca. After 10 hours there 
was a marked conjunctival and perikeratic 
hyperemia. The retinal vessels were di- 
lated, with the formation of small am- 
pullae and peripheral hemorrhages. Com- 
plete blindness developed 24 hours later, 
and edema of the optic nerve appeared 
after 36 hours. After 60 hours the edema 
disappeared and the retinal vessels were 
thinner. It seemed to see again. There was 
no alteration of the ocular tonus. Pupil di- 
lated, with weak and retarded light re- 
action. After 84 hours the pupillary re- 
action was normal and there were no more 
vascular alterations. 


. Rabbit no. 682. Injection of 6 mg. of the 


venom of B. jararaca. Eight hours later 
there was conjunctival and perikeratic hy- 
peremia, ampulliform dilations of the ves- 
sels of the retina, and slight terminal 
hemorrhages. Vessels of the iris dilated. 
Pupillary reaction retarded and slow. Com- 
plete blindness 36 hours later, with edema 
of the optic nerve and slight hemorrhages 
on the disc besides the other alterations. 
Papillary stasis disappeared after 60 hours, 
but the blindness persisted. The retinal ves- 
sels decreased in caliber and the periker- 
atic hyperemia disappeared; 84 hours after, 
there was still vascular dilatation, and blind- 
ness persisted. This rabbit died 10 days 
after the injection. 


. Rabbit no. 686. Injection of 8 mg. of the 


venom of B. jararaca. Six hours after, 
there were choked disc, dilated vessels, 
pupillary mydriasis, paralysis of the light 
reflex. Death of the rabbit occurred 6% 
hours after the injection. 


. Rabbit no. 684. Injection of 5 mg. of the 


venom of B. jararacusst. Ten hours after, 
the pupils showed a slow reaction, and 
there was a slight edema of the optic nerve. 
Retinal vessels dilated. Slight hemorrhages. 
Perikeratic hyperemia, dilation of the visi- 
ble vessels of the iris. Sixty hours later 
there was still vascular dilatation and my- 
driasis. Eighty-four hours after, the hy- 
peremia had disappeared, as well as the 
papillary stasis; there were no signs of 
blindness. 


. Rabbit no. 198. Injection of 6 mg. of the 


venom of B. jararacusst. Three hours later 
there was pupillary mydriasis, with slow 
reaction to the light. Ten hours after, we 
noted a slight choking of the disc and di- 
lation of the retinal, conjunctival, and iridic 
vessels. Absence of perikeratic hyperemia. 
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Sixty hours later there was still ampulli- 
form dilatation of the vessels both of the 
conjunctiva and of the retina. The pupil 
was already in miosis with normal reflex. 
No signs of blindness. 
. Rabbit no. 319. Injection of 8 mg. of the 
venom of B. jararacussti, There were my- 


10. Rabbit no. 828. Subcutane 
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OUS injection 
1 c.c. of a 1-percent solution of the venon 

40M 


of Crotalus t. terrificus equivalent to ; 
mg. of venom. Two hours afterwards ». 
noticed that the pupillary light reflex = 


slower; in the ocular fundi nothing 
normal was noticed. 


ar ab. 
Ten hours alterward: 


Fig. 1 (Alvaro). Fundus of rabbit no. 684, ten hours after parenteral 
injection of a sublethal dose of Bothrops jararaca venom, Ampulliform di- 


lated artery can be seen. 


Fig. 2 (Alvaro). Fundus of the same rabbit as in iigure 1, twelve hours 
after parenteral injection of a sublethal dose of Bothrops jararaca venom. 


Minute hemorrhages can be seen. 


driasis and slow reflexes. Ten hours 
afterwards there was dilatation of the 
retinal, conjunctival and iridic vessels, and 
slight edema of the disc. Absence of peri- 
keratic injection. Thirty-six hours after- 
wards there was still the ampulliform di- 
latation of the conjunctival and retinal 
vessels. Sixty hours afterwards, the vas- 
cular dilatation and the choked disc still 
persisted but the pupils were already 
normal. No signs of blindness. 


the retinal vessels were dilated, and there 
was a slight edema of the disc. The pupil 
was in miosis with normal light reflex. 
The rabbit died during the night. 


. Rabbit no. 394. Subcutaneous injection of 


1% cc. of a 1-percent solution of the 
venom of Crotalus t. terrificus, equivalent 
to 1.55 mg. Two hours afterwards the 
pupillary light reflex was slower in the 
fundus oculi. Nothing abnormal. Eight 
hours afterwards a slight pupillary miosis 
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with normal light reflex, slight edema of 
the disc, and contracted retinal vessels 
were seen. Twenty-three hours afterwards 
there was a mydriatic pupil without light 
reflex. The retinal vessels were contracted 
with ampulliform dilatations and_ slight 
terminal hemorrhages. Slight edema of the 
disc. The visual function seemed to have 
ceased. There was paralysis of the hind 
parts of the animal. This rabbit died 27 
hours after the injection. 

Rabbit no. 463. Subcutaneous injection of 
2 cc, of a solution equivalent to 2 mg. 
of the venom of Crotalus terrificus. Two 
hours afterwards the pupillary light re- 
flex was slow. In the fundus oculi we 
noticed slightly dilated vessels with the 
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already a slight edema of the cornea and 
conjunctival chemosis; ocular tonus of the 
left eye 3 and 6, the right eye still at 4 
and 7. At 11:40 the edema of the cornea 
as well as the chemosis was more pro- 
nounced. Intense subconjunctival hemor- 
rhages. Very marked miosis. With the slit- 
lamp we noticed that the vessels of the iris 
were dilated and there was a marked 
tyndallization of the aqueous. At 2:00 p.m. 
the tyndallization had disapeared, as well 
as the edema of the cornea. A slight 
chemosis persisted. Miosis disappeared and 
there were normal reflexes. The ocular 
tonus of the left side was 7 and 10 while 
that of the right one was 5 and 8. 


14. Rabbit no. 555. Ocular tonus at 10:52 a.m. 


Fig. 3 (Alvaro). Fundus of rabbit no. 682, 36 hours after parenteral 
injection of a sublethal dose of Bothrops jararaca venom. Small hem- 
orrhages on the disc and a slight edema can be seen. 


blood clearer in color than normal. Six 
hours afterwards the vessels of the retina 
appeared very contracted with ampulliform 
dilatations. The pupil was very large with 
slow contraction movements in the light. 
The rabbit died seven hours after the in- 
jection. 


. Rabbit no. 600. At 10:50 a.m., the ocular 


tonus was taken and showed 4 and 7, with 
weights of 5.5 and 7.5 in the Schiétz to- 
nometer. At 11:00 a.Mm., injection of 0.2 c.c. 
of a 20-percent solution of the venom of 
B. jararaca, equivalent to 0.4 mg., under the 
conjunctiva of the left eye, after anesthesia 
with a 0.5-percent solution of pontocaine. 
At 11:06 there was a strong conjunctival 
hyperemia with slight hemorrhage and in- 
tense miosis of the left eye. No changes in 
the right eye. The ocular tonus of the 
left eye was 2 and 4 respectively, while 
that of the right eye continued at 4 and 
7 with the weights given above. At 11:20, 
the intense miosis persisted, there being 


was 4 and 7 respectively, with weights of 
5.5 and 7.5. Injection at 10:53 of 0.2 c.c. of 
a solution of the venom of B jararacussit 
(0.4 mg.) under the conjunctiva of the left 
eye, after anesthesia with a 0.5-percent solu- 
tion of pontocaine. At 11:07 there was in- 
tensive miosis. The ocular tonus in the left 
eye was at 2 and 4, that of the right eye 
remaining at 4 and 7. Slight conjunctival 
hyperemia at the place of injection at 
11:32. The tonus of the left eye was 3 and 
6, that of the right eye remaining at 4 and 
7. There were intense miosis, very marked 
chemosis, edema of the cornea, and slight 
subconjunctival hemorrhages. At 12:45 
there was a marked edema of the cornea in 
the left eye, with intense chemosis and 
miosis. Some subconjunctival hemorrhages 
and tyndallization of the aqueous could be 
seen with the aid of the slitlamp. Abundant 
conjunctival secretion of the membranous 
type. At 8:30, the tyndallization had disap- 
peared as well as the chemosis, the edema, 
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and the miosis. The ocular tonus was 7 
and 10 in the left eye, that of the right 
one being 5 and 8. 


. Rabbit (not numbered). The ocular tonus 


at 11:00 a.m. in both eyes was 4.5 and 7. 
At 11:15 subconjunctival injection of 0.1 
mg. of the venom of Crotalus terrificus 
diluted in 0.2 c.c. of water, in the left eye. 
At 11:20 the ocular tonus of this eye 
was 4 and 6, while that of the right eye 
remained 4.5 and 7. At 12:00 there were 
chemosis and slight conjunctival hemor- 
rhages, absence of tyndallization of the 
aqueous, and of edema of the cornea. Pupils 
were normal with normal- reflexes. At 
9:00 p.m. there were very marked chemosis 
and edema of the eyelids which closed 
the eye and prevented the opening of the 
lids. Cornea, aqueous, and iris were normal. 
Tonus of the left eye 10 and 12; of the 
right eye 4.5 and 7. 

Rabbit no. 532. At 10:10 we instilled two 
drops of fresh pure venom of B. jararaca 
in the conjunctiva and the cornea of the 
left eye, keeping the lids apart for 30 
seconds to make sure that the venom came 
in contact with the conjunctiva and cornea. 
At 10:26 there were strong edema of the 
eyelids, intense chemosis and edema of the 
cornea, miosis, conjunctival hyperemia, and 
slight subconjunctival hemorrhage. Twenty- 
seven hours afterwards, the edema of the 
cornea still persisted, and there was in- 
filtration, chiefly in the exposed part of the 
cornea. The chemosis also persisted, with 
scanty secretion. Pupil was immovable and 
of normal size. No changes in the fundus. 
“Milky” cornea. The time of coagulation 
of the rabbit’s blood, after 24 hours, was 
30 seconds. 


. Rabbit no. 531. At 10:12 a.m. we instilled 


in the left eye two drops of fresh pure 
venom of Crotalus terrificus. At 10:28 
there was hardly any local reaction, only 
the pupils were both dilated and without 
reaction to light. Fundus unaltered. The 
time of coagulation of this rabbit, after 
24 hours, was 50 seconds. 

Rabbit no. 558. At 10:14 a.m. we instilled 
into the left eye two drops of fresh pure 
venom of B. jararacussi. At 10:28 strong 
edema of the lids, chemosis, conjunctival 
hyperemia, slight subconjunctival hemor- 
rhages, membranous secretion, miosis. 
Twenty-seven hours afterwards intense 
keratitis, principally in the part exposed. 
Chemosis, marked membranous secretion, 
edema of the lids. In the left eye there 
were mydriasis and absence of the light 
reflexes. Retinal vessels dilated. The time 
of coagulation, after 24 hours, was more 
than two hours. Ninety-six hours after- 
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wards, the cornea of the left ¢ 
amination with the slitlamp, 
perforating ulceration and hernia of 

iris. This rabbit was then given a parent . 
injection of 5 mg. of venom of Cota 
t. terrificus, showing, one hour afterwa " 
slight dilatations of the retinal a: 
This rabbit died two hours after nn 
tion of the Crotalus venom. ” 


ye, under ex- 
showed dee; 


Doves were also inoculated with lethal 
doses of the venom of B. jararaca, B 
jararacussu, and C. terrificus to verity 
the toxic power of the venom employe 
in the experiment carried out, and in 
these birds pupillary mydriasis was 3. 
ways found before death from the thre 
venoms mentioned. From the experimen; 
with rabbits, 1 to 6, we concluded that the 
venom of B. jararaca, in sublethal doses 
caused the following phenomena: bling. 
ness, edema, slight hemorrhage in the 
disc; ampulliform dilatation of the ret. 
inal vessels, chiefly in the terminal part 
with slight hemorrhages adjacent; hy. 
peremia of the vessels of the conjunctiva 
and pericornea, as well as those of the 
iris; pupillary mydriasis with retardation 
of the light reflex. All these phenomen 
tended to subside. There was no alter. 
tion of the ocular tonus. It is to be noted 
that blindness cannot be explained only 
by the ophthalmoscopic signs verified, 
since with the venom of the B. jarara- 
cussi these symptoms were also present 
without any apparent blindness. 

The experiments with rabbits 7 and 9 
showed that the venom of the B. jarare- 
cussu in sublethal doses caused conjunc: 
tival, iridic, and retinal hyperemia, the 
last two with ampulliform dilatations; 
absence of retinal hemorrhages; slight 
edema of the disc; mydriasis with re 
tardation of the light reflex ; absence of 
blindness—there was a tendency of these 
phenomena to subside—and no alteration 
of the ocular tonus. 

The experiments with the rabbits 10 
to 12 showed that the venom of Crotalus 
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nder jerrificus in lethal and sublethal doses Crotalus terrificus in the conjunctiva in 
ed i ww pupillary modifications, charac- confirmation of the observation of Vital 
OF the deel by temporary miosis, followed by _ Brasil** showed the weak local action and 


faa mydriasis with retardation of the light the absorption of venom thus applied. 
er wards reflex. The retinal vessels were at first The instillation of venom of B. jarara- 
beg dilated and then underwent a contrac- cussi showed the local irritant action of 
mjec- ion, with ampulliform dilatations and the venom, characterized by abundant 
slight peripheral and terminal hemor- membranous secretion. The absorption 
| lethal rhages ; slight edema of the optic nerve. of venom, thus applied, was also shown. 
ca, B The visual function seemed to cease 24 The instillation of the venom of B. 
verify | hours after the inoculation. The ocular jararaca, as Vital Brasil** also observed, 
ployed tonus did not seem to be affected by the provoked phenomena of local irritation 


nd in | yenom. similar to those noticed with the venom 
as al- The experiments made with rabbit 13 of B. jararacussti, less intense towards 
‘thre | showed that the venom of B. jararaca, the cornea and without the appearance of 
iment | ina dose of 0.4 mg. in a subconjunctival secretion. The time of blood coagulation, 
at the | injection, produced a local reaction of after 24 hours, showed that there had 
doses | great intensity, with edema and slight been absorption of the venom. 


blind. | hemorrhages, accompanied by immediate The inoculation of lethal doses of 
n the | miosis and a marked increase of the ocu- venom in doves showed the constancy of 
e ret. lar tonus; afterwards there was the pupillary mydriasis. 

part, formation of exudates in the aqueous. The solutions of the venom used in the 
- hy. | About 10 hours after the injection, the experiments were tested by the injections 


ctiva inflammatory phenomena subsided, and in doves in order to check their toxic 
f the | there was a marked lowering of the power. Thus a solution of 4 mg. of 
ation | ocular tonus, as compared with the other venom of B. jararaca caused the dove’s 
nen, | eye. death in 20 minutes. A 0.006-mg. solution 
The experiments with rabbit 14showed of the venom of B. jararacussi caused 


tera- 

oted that the action of the venom of B. jarara- death in 20 minutes, and a 0.0015-mg. 
only | cuss, in a subconjunctival injection, was solution of the venom of C. t. terrificus 
fied | less intense, chiefly as regards the hem- caused the dove’s death in 24 hours. 

ar- | orrhages. There was, however, a marked The fact should be emphasized that the 
sent | formation of conjunctival secretion of individual resistance of rabbits to snake 


membranous character. The action on the venom varies greatly, as appears from 
d9 } pupil and the ocular tonus was identical the fact that some died after weaker 


yra- | With that described for B. jararaca. doses, while others, after stronger doses, 
ine- The subconjunctival injection 0.1 mg. survived; also some that received weaker 
the | of the venom of Crotalus terrificus in doses died before others that had been 
ns; | tabbit 15 showed the late tonus-reducing given stronger ones. This fact, however, 
ght | action 10 hours afterward, after a slight, does not affect the results observed, in 
re- | immediate tonus-increasing action. There view of their constancy. The minimum 


of | Were absence of phenomena in the cornea lethal doses of the poisons which we used 
ese | andthe uvea, unaltered pupil, only marked are, according to Vital Brasil,** the fol- 
on | chemosis, and slight conjunctival hemor- lowing: B. jararaca, 7 mg. per kilo; B. 
thages. Marked edema of the lids pre- jararacusst, 3 mg. per kilo; C. t. terrifi- 
10 | vented their movements. cus, 1 mg. per kilo. 

us The instillation of pure venom of Koressios,*° from the experimental 
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studies in which he observed the action 
of Naja venom on the eyes after a par- 
enteral application, to which we have 
already referred, concluded that this ac- 
tion was threefold: (1) the production 
of miosis of about a half-hour’s duration 
(2) the provocation of an increase in 
the retinal blood pressure, and (3) a pass- 
ing constriction of the arteries of the 
fundus, 


CLINICAL 


Koressios working with Bailliart tried 
to verify the action of the venom on the 
retina of normal and pathological indi- 
viduals. They*® used quantities of venom, 
physiologically proportioned, taking as a 
unit the fifth part of the minimum neces- 
sary, when injected into the femoral vein, 
to cause a drop in the carotid blood pres- 
sure of 3 mm. Hg in rabbits of 3 kilos 
weight. Koressios was led to make these 
clinical experiments by his observation of 
the improvement in the sight of a patient 
suffering from a syndrome of encepha- 
lomyelitis in whom he tried Naja venom 
to alleviate the pain. This patient showed 
extensive hemorrhages in the vitreous and 
could not see to walk alone; on the day 
after the first injection, his sight im- 
proved so that he could do so, and the 
improvement held for six months, when 
new hemorrhages reduced him to his 
former state. 

From his experiments Koressios con- 
cluded that snake venom acts on the un- 
striated muscle fibers of the walls of the 
vessels; that the action appears in the 
capillary vessels at the fundus, which are 
at first contracted and then dilated; that 
in cases of capillary arteritis, venous 
thrombosis, and arterial spasms, it causes 
a rapid, marked improvement in the 
sight ; that although organic lesions of the 
fundus oculi do not seem to undergo any 
notable modification, in some cases a 
marked diminution of the hemorrhages 
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and of the edema of the 

ticed. 

Chassaing*® in his thesis, in which he 
made a thorough study of the action of 
Naja venom on the eye from a thera. 
peutic and physiological point of view 
arrived at conclusions similar to those of 
Koressios. Likewise Tillé,47 48 collabo. 
rating with Koressios and Chassaing 
g, 


dise was No: 


showed like results obtained in the treat. 
ment of vascular retinal diseases with 
that venom. 

Manes*® reported having observed ap 
improvement in the visual acuity and 
visual field in a patient suffering from 
optic neuritis after he had injected Naja 
venom into the muscle. Also in a case of 
disseminated choroiditis and myopia of 
18 diopters he obtained an improvement 
in the visual acuity with the use of this 
venom. 
°° using a mixture of Kretsch- 
sky’s “Immenine” and detoxified snake 


3recher, 


venom (Vipera berus) according to the 
observations of Phisalix and Langer, ob- 
tained favorable results in the treatment 
of trachoma. The remedy obtained by 
3recher is 18 times less toxic than the 
venom from which it is derived, and 
seems to act on the endothelial reticula, 
preventing an excessive pathological pro- 
liferation of the tissues. This remedy is 
prepared by the Serotherapeutisches In- 
stitut of Vienna, and is found on the 
market under the name of “Trachozid.” 
The process of preparing the venom is 
the secret of Brecher and has not been 
published. Favorable results were ob- 
tained with trachozid in the treatment of 
trachoma and_ especially’ of pannus 
trachomatosis by Brecher,®° Olah-Kep- 
pich,®? Charamis,®? Lobel,®* Lodato,™ and 
Manolesco.®® The treatment of iritis and 
scleritis (Charamis) with trachozid 
showed doubtful results, but it proved 
efficacious in the therapeutics of scrofu- 
lous keratitis. Trachozid is used in sub- 
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conjunctival injections into the conjunc- 
fival fornix. It is easily tolerated and has 
never caused injurious effects. 

Valle®* in leprous patients with uveitis 
and keratitis in which pain was the pre- 
dominant factor, used “anaveneno cro- 
talico,” a solution of the venom of Cro- 
talus t. terrificus detoxified by formol, 
prepared by the Instituto de Butantan of 
Sao Paulo, Brazil. The results, according 
to Valle, were always very good, the 
remedy being applied in subconjunctival 
injections, preferably into the part of the 
conjunctiva corresponding to the lesion, 
or into the four cardinal points more or 
less on a level with the equator of the 
globe. When applied by instillation the re- 
sults were not favorable. He also used 
anaveneno crotalico with good results in 
a case of ulcer of the cornea and in a case 
of luetic iridocyclitis, always in subcon- 
junctival injections, to relieve pain, the 
other usual therapy being administered 
at the same time. 

We have also used anaveneno crotalico 
to lower ocular tonus in accordance with 
the observations of Giannantoni,*! with- 
out, however, noticing any effect on the 
ocular tonus. Correa Neto®* used with 
favorable “Soluto  crotalico,”’ 
which, as the name indicates, is a solu- 
tion of the venom of C. terrificus diluted 
5:1,000,000, prepared in the Instituto 
Vital Brasil. By injecting doses that 
varied from 0.01 to 0.03 mg., he obtained 
a diminution of ocular algias arising 
from trigeminal neuralgias and inflam- 
matory glaucoma. 

Swett,®* using a solution of the venom 
of Agkistrodon piscivorus 1:3,000, ob- 
tained very favorable results in the treat- 
ment of six cases of postoperative re- 
current hemorrhage. He stated: 

“We had the opportunity to use ‘Hemo- 
coagulase’ a product prepared by the 
Instituto de Butantan in Sao Paulo, de- 
tived from the venom of B. jararaca, and 


results 


isolated by disintegration according to 
the process of v. Klobusitzky and Koe- 
nig.© We applied it locally to clean the 
wound of blood in ocular operations com- 
monly disturbed by hemorrhages, for ex- 
ample, operations on the eyelids in the 
regions of the lacrimal sac, which had 
been operated on previously, and we al- 
ways had very good results, at least equal 
to those obtained with other hemostatics 
derived from tissues. We also used hemo- 
coagulase in intramuscular injections on 
the eve of, or a few hours before, the 
operation and found the results very 
satisfactory. We also used this remedy 
in the treatment of postoperative bleed- 
ing after intrabulbar operations and in 
retinal bleeding from several sources, al- 
ways with very good results.” 

According to Calmette,®® Laignel- 
Lavastine,* Taquet,®° Castro Escalada,®’ 
Naja venom and also others with marked 
proteolytic action can be used in the 
treatment of inoperable malignant tu- 
mors situated in the eye. 

Vasquez Barriere®? used without no- 
ticeable result a solution of snake venom 
in cases of malignant tumors of the orbit 
and in cases of vascular retinal diseases 
as Bailliart recommends. 


SUMMARY 


As we have just stated, snake venoms 
have been employed for various purposes 
in the treatment of diseases of the eye. 
Thus the venom of Naja sputatrix was 
recommended in the treatment of high 
retinal blood pressure, this indication be- 
ing based on the pressure-reducing effect 
acting, as it seems, directly on the walls 
of the vessels. Unfortunately, however, 
in opposition to the favorable results re- 
ferred to by various authors (Vernes, 
Koressios, Bailliart, Chassaing, and 
others) are the observations of those who 
could not obtain similar results (Vasquez 
Barriere, and others). For the treatment 
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of intraorbital tumors the use of snake 
venom was suggested by analogy from 
results of intratumoral or intramuscular 
injections, this indication being based 
(Calmette, and others) on its proteolytic 
action, capable of destroying the tumor 
directly or through substances arising 
from its decomposition. The use of snake 
venom for this purpose is not indicated 
in view of the fact that the selective ac- 
tion of the venom on the tumor cells has 
not been proved, and there is even the 
danger of its stimulating the growth of 
the tumor, or of the formation of 
metastases by pieces of tissue actually de- 
tached by the proteolytic action of the 
venom itself (v. Klobusitzky). 

In the treatment of glaucoma Naja 
venom was recommended (Giannantoni) 
for its miotic action and that of lower- 
ing ocular tonus, but its use has not 
proved equally successful in the hands of 
other experimenters. 

To combat ocular pain arising from 
inflammation of the cornea and of the 
uveal tract or even due to increased ocu- 
lar tonus, a solution of venom of Naja 
or Crotalus has been recommended, ap- 
plied by instillation or by subconjunctival 
injections, this indication being based on 
the neurotoxic action of these venoms. 
The records showing favorable results 
(Valle, Correa Neto, and others) are, in 
this case, more numerous than those 
showing less encouraging ones, and it 
seems snake venom, by its neurotoxic, ac- 
tion, may really be of great help in re- 
lieving pain in diseases of the eye. 

In the treatment of trachoma, the use 
is advocated of a derivative of the venom 
of Vipera berus and that of bees known 
as “Trachozid.” This remedy, which has 
proved very effective according to vari- 
ous experimenters (Brecher, Charamis, 
Lobel), is applied in subconjunctival and 
intratarsal injections. But in spite of 
being unquestionably a useful element in 


the therapeutics of trachoma, it cannot 
as yet, be considered a specific, . 

To avoid and combat bleeding during 
and after operations, and even in Ocular 
disease in which bleeding is frequent, use 
has been made of derivatives of snake 
venom (B. jararaca, Notechis Sculatus 
Agkistrodon piscivorus, Vipera russell) 
with very good results (Swett, ang 
others). Indication for this treatment js 
based on the coagulating action of thes 
venoms, which seem to act as thrombin, 
transforming fibrinogen into fibrin, 

The study of the various elements 
found in snake venoms, whose action js 
not yet sufficiently known, will perhaps 
render possible in the future their more 
frequent use, and especially that of the 
principles that can be isolated from 
them. The venom, composed of various 
elements acting differently, has had its 
therapeutic use limited by the imposs- 
bility of applying each pharmacodynamic 
property separately. The weakening of 
the venom by heat, by formol, or by neu- 
tralizing certain harmful elements, al- 
though it may have a selective action in 
the repression of certain undesirable ele- 
ments, weakens at the same time the ac- 
tion that is to be utilized, and retains, 
even though weakened, the undesirable 
elements. 

Nothing but the isolation of the active 
principle whose therapeutic property is 
to be utilized will solve the problem. This 
is why we emphasized the value of v. 
Klobusitzky’s results. He, working with 
Koenig, succeeded in isolating from the 
venom of B. jararaca the active principle 
that has only a coagulating effect. This 
isolation was obtained by the proper dis- 
integration and subsequent withdrawal 
of all albumin particles of globulin by 
means of lead acetate. The substance, 
which acts in very dilute solutions and is 
extraordinarily active, belongs to the 
category of enzymes, being a kind of 
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“eoagulase.”” Recently Slotta®® also suc- 
ceeded in isolating the neurotoxic princi- 
ple of crotalus venom in its crystallized 
state; it is twice as active as the pure 
venom and has the double phosphatidasic 
hemolytic and neurotoxic property. Slotta 
believes that this action is in fact one 
and the same, the venom acting accord- 
ingly both on the lipoid of the nervous 
tissue and on the lecithins. 

This isolation of the active principle 
with definite pharmacodynamic proper- 
ties will in days to come encourage the 
use, scientifically authorized, of various 
derivatives of snake venoms in the treat- 
ment of many diseases. For the moment, 
however, their use is still much restrict- 
ed, limited really to a few indications. 

In closing we wish to thank Dr. Harry 


Gradle, president of the American Acad- 
emy of Ophthalmology and Otolaryngol- 
ogy, for his kind invitation to read this 
paper and for his suggestion of the sub- 
ject. We also wish to thank Dr. D. von 
Klobusitzky for his help in our experi- 
ments, for the bibliography that he placed 
at our disposal, and his constant assist- 
ance in the preparation of this work. We 
also thank the Instituto de Pinheiros for 
allowing us to carry out experiments in 
animals and for the samples of “Bothro- 
pase” that we offered to our American 
colleagues for experimental purposes. 
We also wish to thank Dr. J. R. Arantes, 
director of the Instituto de Butantan, for 
the use of its library and for the venom 
placed at ur disposal for experiments. 
169 Consolagao. 
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NOTES, CASES, 


A POLARIZING SCREEN FOR 
FACILITATING THE COVER 
TEST*} 

Lester STEIN, M.D. 

New York 

The cover test is one of the most im- 
portant methods at the command of the 
ophthalmologist and the orthoptic tech- 
nician. However, the significance of the 
movements of the eye covered by the 
screen is seldom stressed. The traditional 
use of an opaque black screen in com- 
mon practice has led to failure to observe 
the covered eye and, in addition, has 
interposed difficulties in making the ob- 
servations. 

It is to facilitate such observations and 
to aid in the more thorough study of 
squint that the present apparatus is de- 
scribed. It consists of two graduated arcs 
(180-degree protractors) mounted on a 
handle in such a way that one or two 
polaroid screens’ may be placed between 
the arcs and rotated freely (fig. 1). In 
this manner an angular position of the 
axes of the polaroid screens can be de- 
termined, For fixation two retinoscopes, 
one for near fixation at 25 cm. and the 
other for distance fixation at 6 m., are 
employed. These are polarized by placing 
caps or polaroid material over the light 
openings. 

The principle involved in the use of 
this apparatus is that light polarized in 
any given meridian by a polaroid screen 
whose axis lies in that meridian is selec- 
tively absorbed by an analyzing polaroid 
screen whose axis is at an angle to the 
axis of the polarizing screen. The analyz- 


* Aided by a grant from the Ophthalmo- 
logical Foundation, Inc. 

7 From the Department of Research, Light- 
house Eye Clinic of the New York Associa- 
tion for the Blind, New York City. 


INSTRUMENTS 


ing polaroid screen corresponds to that 
employed in the cover test; the polariz- 
ing screen to the small polaroid caps in 
the retinoscope fixation lights. 

The amount of absorption of the 
transmitted light is proportional to the 
angle between the axes of the polarizing 


Pola screen 


U 
Pola screens 
~--f 180° Calibrated Arc 
Handle 
= 


(Stein). Diagram of apparatus with 
two Pola screens. 


Fig. 1 


and analyzing screens ; hence by measur- 
ing this angle or more directly by photo- 
metric measurement it becomes possible 
to estimate the percentage of light that 
is transmitted through the polaroid 
screens. 

In practical use the screen is employed 
in a darkened room with just enough side- 
light (preferably from a polarized lamp, 
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the axis of which is parallel to that of 
the polarizing caps) to illuminate the 
patient’s face in order to permit observa- 
tion of the ocular movements. Good co- 
operation is more likely to be obtained 
under these conditions. 

First method. The apparatus with one 
polaroid screen, the axis of which is set 
at 90 degrees to that of the polarizing 
cap, may be used as is customarily done 
to cover alternately either eye. In effect 
this screen is opaque to the patient’s eye 
because with axes of the polarizing ma- 
terials at right angles no light can pass 
through the screen in front of the pa- 
tient’s eye. However, the observer has 
an unimpeded view of the ocular move- 
ments beneath the polaroid screen. 

Second method. The apparatus with 
two polaroid screens is placed over the 
eye being studied, usually the deviating 
eye. While the eye is fixating a white 
light, one of the polaroid screens is ro- 
tated and an angular measurement is 
made at the point of ocular deviation. 
The purpose of this method is to dimin- 
ish the amount of transmitted light so 
that at the “threshold value” of retinal 
stimulation ocular deviation will occur. 
This measurement should prove of value 
in the study of heterophoria and particu- 
larly in amblyopia ex anopsia, ocular 
dominance, or alternation of fixation. By 
employing a photoelectric light-meter a 
direct reading of the amount of light 
transmitted through the screens can be 
made. If a standard source of light is 
employed a record of these values should 
prove useful in the study of the case over 
a long period of time. 

The advantages of this transparent 
cover in extending the field of usefulness 
of the cover test are manifold. The cov- 
ered eye is as readily observed in all the 
cardinal directions of gaze as is the fixat- 
ing eye. This is of importance in certain 
uncommon vertical divergences- associ- 
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ated with an anomalous position oj 
rest.» * * The apparatus facilitates the 
gradual darkening of either eye, thus dis. 
pensing with the use of a neutral dens. 
ity wedge. A “threshold” value of light 
intensity beyond which deviation of 4 
covered eye occurs can be measured, 
Thus, a check upon the efficacy of orthop- 
tic training in improving an amblyopic 
eye is provided by measuring the light 
minimum. With a decrease of amblyopia 
obtained by suitable methods a decrease 
of the threshold of deviation ensues. 
The transparent polaroid screen offers 
no barrier to the visualization of the coy- 
ered eye by many observers and readily 
permits photoflash photographic record- 
ing of unusual positions of the deviating 
eye. 

Further adaptations of the method. 
Suitably sized discs of polaroid material 
may be employed in the trial frame or 
refractor or phorometer in conjunction 
with Maddox rods. A further adaptation 
of greater importance consists in the 
development of a variable occlusion de- 
vice for partial occlusion of a dominant 
eye in proportion to its relative domi- 
nance over the amblyopic eye. This obvi- 
ates the complicated red-green varnish 
method of Pugh® and further is readily 
applied to any spectacle frame. Two 
superimposed discs of polaroid material 
are mounted in a spectacle frame with 
axes set at a predetermined angle so that 
the desired percentage of light is trans- 
mitted. The amount of transmitted light 
may be measured with a_ photoelectric 
light meter, provided a constant light 
source is standard for all similar succes- 
sive measurements, Obviously the prin- 
ciple of light control with two superim- 
posed discs of polaroid material can be 
simply applied to modify orthoptic train- 
ing machines to provide variable illumina- 
tion for either eye without great expense. 
This would render unnecessary the use 
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of rheostats, which are costly and often 


out of order. 
I wish to express my appreciation for 
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the encouragement and assistance given 
me by Dr. Conrad Berens. 
365 New York Avenue. 


REFERENCES 


Eastman Kodak Pola Screen 3” diameter. 
Bielschowsky, A. , Vv. 
ett, Arch. of Ophth., 1936, v. 15, p. 595. 
‘ Arch. of Ophth., 1938, v. 20, p. 175. 


Arch, f. Ophth., 1931, v. 125, p. 493. 


5 Pugh, M.A. Squint training. London, Oxford University Press, 1931, p. 41. 


CAVERNOUS HEMANGIOMA OF 
THE ORBIT WITH 
HYPEROSTOSIS* 


REPORT OF A CASE 


WittiAM L. Benepict, M.D., AND 
J. Grarron Love, M.D. 
Rochester, Minnesota 


A woman, aged 25 years, consulted 
physicians in the clinic on May 23, 1938, 
because of recurrent hemorrhages in the 
left orbit and the resulting exophthalmos. 
On March 10, 1938, she first noticed 
prominence of the left eye. The following 
day a red streak appeared on the upper 
lid, followed by marked ecchymosis and 
swelling of the upper and lower lids. The 
swelling and discoloration disappeared 
after passage of a few days, but the 
prominence of the eye continued, with 
only slight decrease, until about May 
15th, when it again became much more 
prominent. There was no diminution in 
vision, and, except for slight headache, 
there were no symptoms associated with 
the exophthalmos. 

At examination the eyelids were not 
swollen. The exophthalmometer reading 
at 99 mm. was 15 for the right eye and 
19 for the left eye. There was no dis- 
turbance of ocular motility; intraocular 
tension was normal to palpation; pupils 


From the Section on Ophthalmology and 
the Section on Neurosurgery, respectively, of 
the Mayo Clinic. 


were equal and normal in size, shape, and 
position ; reflexes were normal. Ophthal- 
moscopic examination showed that in the 
left eye the retinal veins were from three 
to five times larger than those in the 
right eye, and the disc was injected. 
There was no measurable edema of the 
disc or of the retina. There were no 
hemorrhages in the retina. The vision, 
without glasses, was 6/6 in the right eye 
and 6/7 in the left eye. 

A roentgenogram of the head revealed 
a soft-tissue tumor of the left orbit. The 
left optic canal was larger than the right 
and appeared to be somewhat eroded. 
The roentgenologist arrived at a diag- 
nosis of intraorbital tumor involving the 
optic nerve. Hyperostosis was not noted 
in the roentgenograms at that time. 

A diagnosis of tumor of the orbit was 
made. The nature of the tumor, how- 
ever, could not be determined. There was 
no bruit or thrill in the region of the 
orbit, and there were no other reasons 
for believing that an arteriovenous 
aneurysm existed. The presence of 
hemorrhage, as indicated by discolora- 
tion of the lids, indicated marked vascu- 
lar changes. 

The patient was advised to undergo 
radium treatment, followed by a com- 
pression bandage, as a therapeutic test. 

She returned to the clinic on August 
15, 1938, after having noted a gradual 
reduction in the vision of the left eye 
during the preceding three months. Also, 
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Fig. 1 (Benedict and Love). Encapsulated hemangioma, containing thrombi; removed fron 


the left orbit of a patient on August 20, 1938. 


Fig. 2 (Benedict and Love). Postoperative appearance of the patient on November 25, 1933 


headaches were increasing in severity 
and were limited to the left side. The 
vision of the right eye was 6/6, of the 
left eye, 6/12. Exophthalmometer read- 
ings at 99 mm. were 15 for the right eye 
and 19 for the left eye, as at the previous 
examination. A mass could not be dis- 
covered by palpation anywhere about the 
orbit. Some resistance was encountered 
when the eyeball was pressed directly 
backward. A roentgenogram made at 
that time showed slight increased density 
of the sphenoidal ridge on the left side. 
This was the first evidence of hyper- 
ostosis that appeared. Tumor of the 
orbit, probably meningioma, causing 
pressure on the left optic nerve, was diag- 
nosed and transcranial exploration was 
advised. 

It was decided that a transcranial ap- 
proach’ offered the best method for ex- 
posure and removal of the intraorbital 
tumor which was thought to lie behind 
the globe. Then, too, we could not be 
certain that the symptoms and signs were 
not the result of a meningioma of the 
sphenoid ridge, with secondary intra- 
orbital extension. In the event of such a 


*Love, J. G. Transcranial removal of an 
intraorbital meningioma. Proc. Staff Meet., 
Mayo Clinic, 1935, v. 10, Apr. 3, pp. 213-215. 


finding, the intracranial exposure would 
be essential. 

Accordingly, a transfrontal approach, 
such as we use routinely for the ex 
posure of pituitary tumors and other 
about the nerves and 
chiasm, was employed. The scalp of the 
left frontal region was reflected and then 
a bone flap, with the temporal muscle as 
a hinge, was turned down. The dura 
mater was separated from the roof of the 
left orbit to the midline of the ethmoid 
bone and posteriorly to the free edge of 
the lesser wing of the sphenoid. The dura 
mater along the wing of the sphenoid 
was then incised in order to expose 
the left optic nerve, optic foramen, and 
superior orbital fissure. It was with dif- 
ficulty that the intracranial portion of 
the optic nerve was exposed because of 


lesions optic 


very dense arachnoidal adhesions about 
the nerve extending from the under sur- 
face of the frontal lobe and also from 
the tip of the temporal lobe. There 
were several dense adhesions extending 
from the diaphragm of the sella turcica 
to the mesial margin of the left optic 
nerve. These, we believe, were expres 
sions of a reaction probably the result 
of hemorrhage from the tumor. A cart: 
ful search revealed no evidence of a 
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intracranial neoplasm. The posterior two- 
thirds of the roof of the orbit and the 
roof of the optic canal were removed 
with a rongeur after the placing of a 
burr hole in the roof of the orbit. The 
lateral wall and roof of the orbit lateral 
to the optic canal were much thicker 
than normal, and it was with difficulty 
that the periorbita was freed from the 
bone, the periorbita seemingly merging 
with the substance of the bone. The peri- 
orbita was discolored as if by an under- 
lying vascular lesion. When this mem- 
brane was incised, a mass which felt not 
unlike an almond was discovered in the 
posterolateral portion of the orbit. The 
mass was found to be a vascular tumor 
with many thrombosed vessels and many 
clots in large varicosities. When one of 
the varicosities was punctured, an old 
blood clot extruded itself. The mass was 
fairly well encapsulated and when it was 
dissected free from the rest of the orbital 
contents, it was removed en masse (fig. 
1). It was impossible to suture the 
incision in the periorbita because of ten- 
sion. A Penrose cigarette drain was left 
under the frontal lobe and the cranioto- 
my wound was closed in layers. 

The drain was removed at the end of 
48 hours. The patient made an unevent- 
ful convalescence and dismissed 
from our care on the thirteenth day 
after removal of the intraorbital tumor 
(fig, 2). 

The pathologic diagnosis of the tissue 
removed was hemangioma. One large 
vessel of the hemangioma contained an 
organized thrombus. 

The patient returned for observation 
on November 24, 1938. She reported 
that she still experienced some dull ache 
in the left frontal area, but had no com- 
plaints referable to the eyes. Uncorrected 
vision of the right eye was 6/7, of the 
left eye, 6/20. Exophthalmometer read- 
ings at 99 mm. were 15 for the right 
eye and 16 for the left eye. Ophthalmo- 


was 


scopic examination of the left eye 
showed the retinal veins to be engorged, 
and there was marked arteriovenous 
compression indicating persistence of a 
venous obstruction that was insufficient 


to produce changes in the retina. 


COMMENT 


Hemangioma is the most common 
primary tumor found within the orbit. It 
occurs in several forms, of which the 
most common is the fibrohemangioma: 
an encapsulated, firm tumor containing 
large amounts of fibrous tissue with 
marked vascular proliferation; its blood 
supply is usually furnished by one pair 
of main vessels. Diffuse hemangiomas 
are more widely spread, are not en- 
capsulated, and are supplied by anasto- 
mosing vessels, It is not uncommon to 
ind cavernous areas in the diffuse tu- 
mors and, occasionally, thrombi. If 
thrombosis occurs, secondary degenera- 
tion with softening of the tumor may 
result, but more frequently, recurrent 
hemorrhages give cause for orbital ex- 
ploration. Hemangiomas of the diffuse 
type occasionally exhibit slight pulsation, 
but the pulsation is not so distinct as that 
found in arteriovenous aneurysms. If 
pulsating angiomas lie near the bony wall 
of the orbit, erosion of the bone will 
occur, causing rarefactions that are ap- 
parent in roentgenograms. Very seldom 
does bony thickening occur except in the 
presence of inflammation. Hyperostosis 
of the sphenoidal ridge or the orbital 
plate of the ethmoid is commonly seen 
in meningioma, and constitutes one of the 
chief features of diagnostic value in that 
condition. 

This illustrates the fact that 
hemangiomas, even though rapidly de- 
veloping, may produce hyperostosis of 
the sphenoidal ridge without extraorbital 
extension and that they may produce 
signs similar to those produced by menin- 


case 


giomas. 


from 
1938 

of 

of 
out 

ur- 

om 

re 

ng 
ica 

tic 

It 

e- 


SOCIETY PROCEEDINGS 


Edited by Dr. H. RomMMet HILpretu 


CHICAGO OPHTHALMOLOGICAL 
SOCIETY 
November 21, 1938 

Dr. GeorGIANA D, THEOBALD, president 
RETINITIS PIGMENTOSA 

Dr. H. A. Kaven of the Illinois Eye 
and Ear Infirmary said that this colored 
boy, aged 11 years, was first seen on No- 
vember 3, 1938, with a complaint of night 
blindness for three years and poor vision 
for five years. There was no history of 
consanguinity. The corrected vision was 
20/50 in each eye. Fields in each eye 
showed small central islands of vision of 
10 to 15 degrees; the tension was 23 mm. 
Hg (Schiotz). Externally the eyes were 
negative. Slitlamp examination showed 
normal findings. Extending peripherally 
from the discs many bone-corpuscle- 
shaped pigment deposits were seen about 
the vessels, with many irregular, pale 
areas. Lateral to and above the right 
macula was a small oval area with ab- 
sence of retinal tissue, traversed by reti- 
nal vessels and choroidal vessels. The 
discs had a yellowish, waxy appearance. 
Physical and laboratory examinations 
were essentially negative. 


PIGMENTARY DEGENERATION OF THE RET- 
INA 


Dr. J. E. REEDER showed a white boy, 
aged 11 years, who gave a history of 
night blindness. There was no history of 
consanguinity. External examination of 
the eyes was negative. Vision was R.E. 
20/30; L.E. 20/25, not improved by 
glasses. The fundus in each eye showed 
many floaters; veins and arteries were 
small. Pigmentation was seen only near 
the equator. The central fields in both 


eyes were constricted to 5 degrees: colo, 
fields, both peripheral and central, ony 
at the macula. Laboratory tests were 
negative. 


BILATERAL OPTIC 
INSECT BITE 
Dr. J. C. STRONG, JR., read a paper 

on this subject which was published iy 

this Journal (August, 1939), 


ATROPHY FOLLOW1y¢ 


PULSATING EXOPHTHALMOs (three cases) 


Dr. H. SAuL SuGar believed that two of 
the cases were probably due to rupture of 
the internal carotid artery into the caver- 
nous sinus, while the third was an orbital 
arteriovenous aneurysm due to trauma, 

Case 1. A white woman, aged 48 years, 
fell down a flight of stairs two years ago, 
following which she was unconscious for 
14 days. Upon recovery she was annoyed 
by noises in the head, still present, and 
she also complained of the appearance 
of her right eye. 

Examination : The corrected vision was 
20/20 in both eyes. Tension in the right 
eye had always been above 26 mm. Hg, 
and on October 26 the tension was 35 
mm. in the right eye and 22 mm. in the 
left. There was an exophthalmos of 23 
mm. in the right eye, and of 16 mm. in 
the left. The right fundus showed dilata- 
tion of the vessels and a slight weakness 
of the right rectus muscle was noted. 
Diplopia was present for near due to an 
esotropia of 14 degrees and right hyper- 
tropia of 3 degrees for near only. This 
was homonymous, probably due to the 
exophthalmos. A bruit was heard over 
the head everywhere. Blood pressure was 
120/80. X-ray studies of the skull were 

negative; those following intra-arterial 
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injection of thorotrast were unsuccessful. 
The visual fields were normal, and the 
neurologic examination was negative. 

Case 2. A white woman, 71 years of 
age, noted a peculiar pounding sensation 
in her head five weeks ago. There was no 
history of trauma, stroke, or weakness of 
extremities. Three weeks ago the right 
lids began to swell, the eye protruded, 
and the upper lid drooped. 

Examination : The corrected vision was 
RE. 20/200; L.E. 20/70. Exophthalmos 
measured 27 mm. in the right eye, and 
17 mm. in the left. The right palpebral 
fissure was 2 mm. in width, and could 
not be increased although the lid was 
easily closed. The left palpebral fissure 
was 11 mm. wide. Tension in the right 
eye was 25 mm. Hg, in the left 18 mm. 
The veins of the upper lid of the right 
eye were dilated and tortuous; the lower 
lid was everted by the chemotic conjunc- 
tiva. The conjunctival vessels were di- 
lated and tortuous. The right eyeball was 
fixed in the primary position. The pupil 
of the right eye was fixed and dilated to 
6.5 mm, due to pressure on the third 
nerve. The pupil of the left eye was nor- 
mal, 4.5 mm. in diameter. 

Slitlamp examination showed cortical 
lens changes in the left eye. Examination 
of the fundus of the right eye showed 
dilatation and tortuosity of the veins, in- 
creased diameter of arteries, and in- 
creased arterial reflex. Arteriovenous 
nicking was present. A flame-shaped 
hemorrhage was seen at the nasal border 
of the disc. The visual fields were normal. 
The corneal sensation of the right eye 
was diminished. Pulsation and bruit were 
present. The blood pressure was 170/90; 
the X rays of the skull were negative, 
as was also the blood Wassermann. 

Case 3. A white boy, aged 9 years, was 
injured in the right orbit by a falling 
pitchfork seven weeks ago. One prong 
struck between the eyeball and the lateral 
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orbital margin on the right side. The eye 
proptosed rapidly with suffusion of blood 
under the skin of the lids. Corrected vi- 
sion was 20/20 in each eye. Exophthal- 
mos of the right eye was 22 mm.; of the 
left, 15 mm. The right palpebral fissure 
was 8 mm. wide; the left, 10 mm. The 
lids of the right eye showed a dilatation 
of the veins under the skin; there was 
dilatation of the episcleral vessels of the 
right eye, and the pupil was dilated and 
did not react to light. The fundus showed 
blurring of the disc margins and marked 
dilatation of veins. There was a bruit and 
thrill over the orbit, Third-degree fusion 
was present. The visual fields were nor- 
mal, as also the corneal sensitivity. Ten- 
sion was R.E. 26; L.E., 18. An X-ray 
study of the orbit was negative. Neuro- 
logic examination showed only the coin- 
cidental presence of pyknoleptic attacks. 


THE SIGNIFICANCE OF OCULAR CHANGES 
IN PERSISTENT EXPERIMENTAL VASCU- 
LAR HYPERTENSION 


Dr. Joun Keyes, Cleveland, Ohio, 
read a paper on this subject. 

Discussion. Dr. E. V. L. Brown re- 
marked that Dr. Keyes had called atten- 
tion to vessel changes in the choroid, 
which were shown very beautifully. He 
noted a breakdown of pigment epithelium 
in front of the lamina vitrea in various 
places; possibly those places represented 
beginning detachments. If such detach- 
ments were extensive and old, one would 
have an explanation of the cataracts 
found. Choroidal-vessel sclerosis had not 
received the attention it probably de- 
serves in albuminuric retinitis. 

Dr. John Keyes (closing), in reply to 
Dr. von der Heydt, said that in the acute 
phase of hypertension, papilledema de- 
veloped very rapidly and detachment of 
the retina was due to edema. He did not 
know what took place chemically. Hyper- 
tension alone did not produce the eye 
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changes seen in the acute phase; neither 
did uremia alone; but in dogs with hyper- 
tension and uremia, marked changes were 
seen in the eyes. One of the first hyper- 
tension dogs had intermittent evidence of 
renal failure, but only a unilateral tran- 
sient papilledema was seen ; however, this 
animal had persistent bilateral retinal 
edema. Cataracts occurred in some ani- 
mals after they had had hypertension for 
many months. The retinal blood vessels 
and the eyes of these animals were dis- 
eased. It appeared that the same types of 
degenerative processes were common to 
the eyes of man and dogs. The eyes of 
these dogs aged rapidly. While it is 
known that cataracts occur in dogs, his 
observations had led him to believe that 
hypertension was an important factor in 
the etiology of cataracts in these dogs. 
One dog had bilateral glaucoma follow- 
ing massive intraocular hemorrhages. 
Corneal ulceration was secondary to ab- 
solute glaucoma, a condition frequently 
seen in man. 

In reply to Dr. Brawley, Dr. Keyes 
said that a retinal artery and vein at an 
arteriovenous crossing are bound by a 
common connective-tissue sheath. Prolif- 
eration or edema of the tissue inside such 
a connective-tissue sheath would constrict 
the blood vessels therein, and the vein, 
being more easily constricted than the 
artery, would become notched. Undoubt- 
edly, a sclerosed artery or arteriole could, 
and occasionally did, indent a vein, but he 
believes that arteriolosclerosis is not the 
only explanation of arteriovenous inden- 
tation or elevation. 


REDUCTION OF POSTOPERATIVE COMPLICA- 
TIONS BY THE USE OF CORNEOSCLERAL 
SUTURES IN CATARACT OPERATIONS 


Dr. VERNON M. LeEEcH and Dr. H. 
SAUL SuGar said that records from the 
Illinois Eye and Ear Infirmary were ex- 
amined and cases that fell into three 
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groups were tabulated: (1) Those . 
which no sutures were used: (2) those 
that had conjunctival sutures; and (3) 
those that had corneosclera] sutures, The 
number of postoperative complications jn 
the first two groups were compared with 
the number in the third group in which 
operations were performed by the authors 
and their associates. Fewer complications 
occurred in the conjunctival-suture group 
and still fewer in the corneoscleral-suture 
group. The type of corneoscleral suture 
used in the majority of the cases in the 
third group was described. 
Discussion. Dr. Thomas B. Allen 
thought Dr. Leech was to be congratu. 
lated on the very careful way in which 
he operated and made the postoperative 
dressing, and also for the collection of 
statistics that he and Dr. Sugar had pre- 
pared. He was impressed in again going 
over Dr. Jackson’s article in a recent 
number of the American Journal of Oph- 
thalmology. After having made a cataract 
incision, one had a flap in a rather elastic 
membrane ; when the bandage was put on 
it was apt to press upon the cornea. Ina 
cross section it could be seen how a 
bandage compressed it and dislocated the 
corneal wound so that it overlapped the 
scleral wound. That had several disad- 
vantages: (1) It was one of the reasons 
for astigmatism against the rule, The 
cornea was flattened, causing a tore which 
had its axis in the vertical line. (2) A 
gaping was likely to occur because of the 
small amount of actual contact between 
the corneoscleral and corneal wound. (3) 
Hemorrhage might seep into the anterior 
chamber from the scleral edge. (4) Ar 
other disadvantage was the unstable 
closure of the wound, due to insufficient 
adherence, and any manipulations might 
displace the wound and cause freshly 
formed adhesions to become displaced. 
It would be interesting to have ap 
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Leech’s private cases. He and Dr. Fowler 
had been doing considerable work to- 
gether, and had used these corneoscleral 
sutures in practically all cases for the past 
six or seven years. 

Dr. Samuel Higgins called attention to 
4 review of many forms of sutures il- 
justrated in his thesis on “Closure of the 
cataract incision” presented before the 
Chicago Ophthalmological Society in 
1930. The description of the suture he 
devised was published later in the Illinois 
State Medical Journal. The idea was 
original, although others might have used 
similar sutures which had not come to his 
attention. The first thought was to under- 
mine the conjunctiva and attach a con- 
junctival flap to the cornea. The inade- 
quacy of this procedure was mentioned 
and the firmer closure by including the 
sclera was referred to in the thesis. The 
suture was in effect a mattress corneo- 
scleral suture with the threads parallel 
to the tangent of the limbus. 

Dr. Leech’s report was encouraging. 
Following the use of the mattress suture 
in several hundred cases, Dr. Higgins 
found the usual postoperative astigma- 
tism to be +1.00 D. cylinder at ap- 
proximately horizontal axis. It was not 
unusual to find the axis at or near 90 
degrees. The latest cataract glasses he 
prescribed were +12.00 sphere with no 
astigmatism. 

Dr. S. J. Meyer complimented Dr. 
Leech upon his presentation, but said that 
he felt there was an error in the statistics, 
inasmuch as the three series were done 
by different groups of operators. In com- 
paring statistics the end results should 
be on eyes operated on by the same oper- 
ator; it seemed unfair to compare those 
from various services, inasmuch as the 
efficiency of the operator varies. 

In presenting the percentage of loss of 
vitreous and iris prolapse, was this at 
operation or postoperatively ? Were there 
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many complications, or was the entire 
procedure uncomplicated? When was it 
necessary to insert sutures after opera- 
tion? If there had been vitreous loss dur- 
ing operation, did he encounter a further 
loss when tying the sutures? Were there 
corneal infections following the use of 
black silk? 

Astigmatism apparently varied accord- 
ing to the dexterity of the operator; the 
operator who made a good incision with 
little trauma usually encountered less as- 
tigmatism than the one who had difficulty. 
Any wound, whether in the abdomen or 
in the cornea should be approximated as 
closely as possible. In considering the 
problem of corneal incision he had won- 
dered whether the amount of difficulty 
encountered in placing corneal sutures 
was greater than the disadvantages of the 
ordinary conjunctival suture with the 
conjunctival flap. In his private cases and 
on his service at the Infirmary corneal 
sutures had not been used, and the sta- 
tistics as to iris prolapse compared very 
favorably with those of other operators. 
He believed, however, that there was a 
greater percentage of postoperative hy- 
phemia than there should be, but no diffi- 
culty had been encountered in the use of 
one or two sutures in suturing a con- 
junctival flap; should the patient vomit, 
however, the conjunctival suture would 
not hold as well as might be desired. 

Dr. Earle B. Fowler said that in the 
past year at least six patients had been 
operated on in which the physical compli- 
cations were known to be severe. One 
patient was past 90 years of age; four had 
to be permitted to sit up; two had to be 
catheterized within 24 hours. In not one 
was there any delay in rapid closure of 
the wound. In all six the chamber was 
formed at the first dressing. This sort of 
result would make one favor the tech- 
nique. 

Dr. Vernon M. Leech (closing) said 
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that he believed these studies to be fair. 
Nine cases in the first series and six in the 
second were eliminated, and the cases in 
the corneoscleral group were taken as 
they came, eliminating none. In the sum- 
mary shown on the screen, it would be 
noted that there was a vast reduction in 
the number of iris prolapses in the cor- 
neoscleral series ; there were several cases 
of gaping wound in both the other groups. 
Dr. Meyer believed it would have been 
better had one man performed all the 
operations by various methods. Because 
these cases were collected over a period 
of approximately two years, and the resi- 
dents and internes rotate between the 
various services, many of the patients in 
each group were operated on by the same 
men, the balance by attending men and 
associates whose surgical ability was con- 
sidered to be equal. Had one man per- 
formed all the surgery, he probably would 
have found one method to which he was 
better adapted than others, and this might 
have varied his results accordingly. 
Therefore, the way in which these data 
were collected was as accurate as could 
be expected in a study such as this. 

Loss of vitreous occurred in several 
cases at the time of operation, but none 
during or after the tying of sutures. The 
only difficulty experienced in suturing 
was the breaking of needles. If gripped 
too far from the point, the delicate 
needles were apt to snap, as too much 
leverage was used. 

Infection developed in one case about 
three years ago and the eye was lost; 
why, he could not say. This study, how- 
ever, covers immediate postoperative 
complications only. 

He and Dr. Fowler started using cor- 
neoscleral sutures in private practice 
after an experience he had in attempting 
to make the old orthodox incision, pre- 
paring a conjunctival flap with the knife 
after sectioning the cornea. The bulbar 
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conjunctiva was of tissue-paper consist. 
ency and the knife slipped through it at 
the limbus, leaving no flap. It was neces 
sary to undermine the conjunctiva cove. 
ing the upper two thirds of the eyeball 
before it could be pulled over the woun 
and even then there seemed to be cop. 
siderable traction. The lens was delivered 
intracapsularly without mishap, then th: 
conjunctiva was brought over the wounj 
and held by two sutures. When the ey 
was examined the next day the sutures 
had pulled out. The conjunctiva had re. 
tracted away from the wound, which was 
gaping about 4 mm. with vitreous bulg. 
ing through it. The patient was wheele 
up to the operating room in bed and an 
effort was made to replace the conjunc- 
tival flap, without success. Some vitreous 
was lost in the attempt. The end result 
was an enormous amount of astigmatism, 
detachment of the retina, and vision of 
hand movements. 
Robert von der Heydt. 


NEW YORK EYE AND EAR 
INFIRMARY 


OPHTHALMOLOGICAL DEPARTMENT 
November 28, 1938 
Dr. SAMUEL P. Oast, chairman 


EMBOLISM OF THE CENTRAL RETINAL AR- 

TERY 

Dr. IsapoRE GIVNER presented a case 
of a woman, aged 24 years. The history 
she gave stated that four years ago as 
she was opening a book, a cloud obscured 
the vision of the right eye. The doctor 
who saw her at that time diagnosed her 
case as an embolism of the central retinal 
artery. At the present time her vision in 
the right eye is the ability to count fingers 
at one foot. Four weeks previous to com 
ing here her vision in the left eye dis 
appeared. A diagnosis of central retinal 
embolism of the left eye was made at 
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this clinic. There was marked edema of 
the entire retina of the left eye and a 
typical cherry-red spot at the macula. A 
paracentesis was performed elsewhere, 
and injections of “Nitroscleran” were 
given. In four weeks the vision became 
light perception only. The patient was 
seen in the Weeks clinic after this, and 
a complete study including blood chemis- 
try, X rays, and neurological examination 
was made. All tests were negative. It was 
decided then to give this patient injec- 
tions of acetylcholine. After eight injec- 
tions her vision was increased to 20/40 
in the left eye. She has a cilio-retinal ar- 
tery in the left eye. The question is wheth- 
er the medication had anything to do with 
the return of vision, or whether the cilio- 
retinal artery developed collateral circu- 
lation. The visual field is larger in the 
right eye than in the left. 

Three years after her first pregnancy, 
which was complicated by toxemia, she 
had a central retinal embolism of the right 
eye. Three years, almost to a day, after 
her second pregnancy, she again had a 
central retinal embolism of the left eye. 
She is now pregnant, duration about six 
weeks. The question arises, should this 
pregnancy be terminated? It would also 
be interesting to find out what‘is the blood, 
concentration of acetylcholine during 
pregnancy. (Test for acetylcholine—eser- 
ine has inhibitory action on the acetyl- 
choline. ) 

Discussion. Dr. Nathan Berger asked 
if the diagnosis was made only by Dr. 
Givner, to which Dr. Givner replied that 
he made diagnosis in part, and this was 
confirmed by others in the Weeks clinic. 

Dr. Samuel P. Oast said that the pa- 
tient now has a very marked atrophy, and 
asked Dr. Berger if he thought there 
might be another diagnosis for this case. 

Dr. Berger replied that he has never 
seen a case with such a diagnosis improve 


vision to 20/40, 
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Dr. Sigmund Agatston said that he saw 
this patient’s fundus when she first came 
to the clinic and that she had a typical 
case of embolism of the central retinal 
artery. 

Dr. Vito La Rocca said that he had seen 
about three cases of embolism of the 
central retinal artery in the last four 
years. He found that with retrobulbar in- 
jections of acetylcholine all these patients 
improved. The acetlycholine was given 
every five days. One of the cases was fol- 
lowed in Dr. Key’s clinic, and improve- 
ment was seen only after the use of in- 
jections of acetylcholine. Dr. La Rocca 
advised others to try acetylcholine. 

Dr. Abraham Schwager asked if this 
patient had been treated with acetylchol- 
ine for the right eye. He said that ap- 
parently when treatment of this kind was 
given for the left eye it did some good. 

Dr. Olga Sitchevska was of the opinion 
that the patient’s pregnancy should be 
terminated at this time. 

Dr. Clyde E. McDannald thought preg- 
nancy had better be terminated. He felt 
that since she already has had toxemia 
in two previous cases, it is likely that she 
will have a toxic pregnancy again, and 
damage to what vision she has left may be 
done. 


TYPHOID VACCINE FOR TRACHOMA PA- 


TIENTS 


Dr. NATHAN BERGER spoke on the use 
of typhoid vaccine as given to twenty- 
eight patients at the New York Eye and 
Ear Infirmary in the clinic of Dr. Clyde 
E. McDannald. He said that five minims 
of typhoid vaccine was given at weekly 
intervals, until the patient had received 
two cubic centimeters. Then one cubic 
centimeter was given at intervals of one 
month. During the acute stage the pa- 
tient received argyrol for two or three 
weeks, and then zinc sulphate. The pa- 
tient also must codperate, and get from 
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eight to nine hours of sleep a night, and 
have a balanced diet. Cases of trachoma 
with pannus and ulcerations have also 
been included in the number treated. The 
only patients not treated were those with 
trichiasis. In all cases in which typhoid 
vaccine was given, the patient felt much 
better after the second or third injection. 

Previously most trachoma cases had 
been treated with copper sulphate, argy- 
rol, silver nitrate, and hot applications. 
The typhoid vaccine injections are given 
subcutaneously once a week. Improve- 
ment usually starts at the end of 48 hours. 
Patients have a febrile reaction, but not 
enough to be noticed. Patients do not 
have to be confined to bed, and there are 
no dangers involved in the use of the vac- 
cine. In the 15 to 18 years that Dr. Ber- 
ger has been using the typhoid vaccine he 
has seen only one or two cases in which 
there was an unfavorable reaction. At the 
same time that the vaccine is used for 
therapeutic measures, the patient is im- 
munized for typhoid. Patients with fever 
or cardiac insufficiency should not get this 
treatment. Of the 28 cases treated by this 
method, the results were favorable in 26. 

Discussion. Dr. Samuel P. Oast said 
that we have always thought of trachoma 
as intractable to all treatment until now, 
but recently sulfanilamide and typhoid 
vaccine have been used with some degree 
of success. 

Dr. Sigmund Agatston said that short- 
wave diathermy has been used in tra- 
choma cases with some result also, since 
this method increases the temperature of 
the patient. 

Dr. A. L. Kornzweig asked if fresh 
cases of trachoma had been treated by 
this method, and Dr. Berger replied that 
two such cases were treated by him. One 
patient has been under his care for two 
years. After the first two weeks she has 
had no real difficulty with her eyes. At 
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home she used zinc sulphate. This Patient 
never had a pannus. 

Dr. Isadore Givner did not fee] that 
Dr. Berger had proved his case, since he 
thought that follicles might be present jy 
cases of acute conjunctivitis, and, if a 
pannus was never present, he did not 
think that such a case was a case of tra. 
choma. He added that in the United 
States we have very few cases of fresh 
trachoma, and what we usually see js 
acute flareups of trachoma cases, He 
thought that Dr. Berger was probably 
curing superimposed conjunctivitis in tra- 
choma cases. 

Dr. Nathan Berger answered that in 
the cases in which there is no pannus, 
diagnosis may be difficult. In the cases 
presented, however, other doctors in the 
clinic had concurred in the diagnosis. If 
a case of “acute trachoma” clears up in 
two to three weeks, you may be sure that 
the case is not trachoma. If you give 
treatment to a patient for three or four 
weeks, however, then you know that it is 
either a case of trachoma or follicular 
conjunctivitis. In cases in which there is 
vascularization of the cornea there seems 
to be no doubt that the condition is tra- 
choma. 

Dr. Olga Sitchevska said that in the 
Ural Mountain region of Russia where 
20 percent of all patients had trachoma, 
the literature reports that treatment with 
expression of follicles has been given 
every six weeks with success, and that 
no treatment is necessary at home. Cures 
have been effected in about one year. 


RETINITIS STRIATA 


Dr. SitcHevsKa presented a 
case for differential diagnosis. The pe 
tient, R.K., aged 35 years, was first seen 
six months ago complaining of blurred 
vision in the right eye for the past month. 
There was no history of injury nor in- 
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fammation of the eye that he remem- 
pered. Externally the eye was negative. 
Lens changes were seen in the right eye, 
and a few vitreous opacities. The striking 
feature was the changes in the fundus of 
the right eye. Below and above the disc 
were a number of white-yellowish lines 
which branched and extended towards 
the temporal side; over these striae un- 
changed retinal vessels passed; at many 
places in relation to the striae, there 
was accumulation of pigment. One small 
hemorrhage was seen below the macu- 
lar region. Vision of 20/30 was ob- 
tained with a —1.50 D.sph. <= —0.50 
D.cyl. ax. 60°. The left fundus presented 
a small myopic conus and the vision 
equalled 20/30 with —6.50 D.sph. <= 
—0.75 D.cyl. ax. 160°. The blood Was- 
sermann and blood chemistry were nega- 
tive. The fields were contracted from 20 
to 30 degrees, with a paracentral scotoma 
on the nasal side. 

Dr. Sitchevska said that the first im- 
pulse would be to think of a rupture of 
the choroid, but the lines are too numer- 
ous, there is no history of an injury, and 
the rupture of the choroid is generally of 
crescentic shape and parallel to the disc 
on the temporal side. Oatman has called 
this condition retinitis striata. He regards 
it as the residue of hemorrhages which 
occurred either during birth or in early 
infancy. Fuchs states that this type of 
fundus is improperly called retinitis 
striata. He believes this condition to be 
due to reattachment of a detached retina. 
Angioid streaks are dark, they radiate 
from a more or less annular streak situ- 


ated near the disc and encircling it. They 
are deep in the retinal-vessel area, and 
are possibly due to pigment derived from 
an old hemorrhage. 

In our case, in view of the presence of 
vitreous opacities and changes in the lens, 
some inflammatory process might have 
been going on in early infancy in both 
the choroid and retina. 

Discussion. Dr. Sigmund Agatston said 
he noticed a pigmented streak that looked 
like a rupture of the choroid, and in the 
periphery there seemed to be a little de- 
tachment which had become reattached 
up to a certain point, and presented a 
picture of rupture of the choroid with 
reattachment and development of retinitis 
striata. The history does not militate 
against the diagnosis, because the patient 
does not remember whether or not there 
was any early history of trauma. 

Dr. Clyde E. McDannald asked how 
one could rule out an inflammatory con- 
dition, and Dr. Agatston replied that the 
patient had had a vitreous hemorrhage 
and other signs of inflammation are ab- 
sent. No particular spot shows definite 
inflammation. Associative detachment in 
retinitis striata with proliferans would 
also show this to be traumatic. Fundi like 
this are seen in prize fighters. 

Dr. A. L. Kornzweig agreed with Dr. 
Agatston. He thought that the original 
injury might go as far back as birth. The 
linear formation of the pigmentation 
would be in line with such a diagnosis. 


Donald W. Bogart, 
Secretary. 
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ASTIGMATIC VARIATIONS which, unless corrected with a spectacle 
Our patients often find it difficult to lens, greatly disturbs or even incapaci- 
understand why the great majority of hu- tates the patient. According to Tscher- 
man eyes deviate in some degree from the ing, a change of 0.18 mm. in the radius 
normal. But the remarkable fact concern- Of corneal curvature is sufficient to create 
ing the optical variations between differ- one diopter of astigmatism in an eye 
ent human eyes, and also in the same eye which had a normal radius. 
at different ages, is not that departures Many of us in our own persons have 
from normal or emmetropic measurement experienced fairly frequent changes of 
are found but that these departures are so refraction, especially as to astigmatism. 
relatively small. The rapid changes of progressive my- 
A variation of one millimeter in the opia are well known. More moderate 
length of the eye will usually amount to changes may be almost equally important 
a difference of about three diopters in to the patient, whether in school life or 
spherical refraction. A slight flattening in adult occupations. A low hyperopic 
of one meridian of the cornea in rela- astigmatism in youth may be gradually 
tion to the opposite meridian, quite un- replaced by a much higher amount 0! 
detectable to common inspection, may myopic astigmatism. 
correspond to an amount of astigmatism In the young adult, extreme astigmatic 
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changes suggest pathological variations 
in corneal curvature, and in the elderly 
person there will be a suspicion of modi- 
Ged lenticular structure pointing toward 
cataract. In the latter case an important 
change of correcting lens may excep- 
tionally be necessary every month or two 
over a period of a year or more, although 
with retention of good visual acuity. We 
are all familiar with the refractive dis- 
turbances produced by diabetes, pterygi- 
um, corneal injury, and severe corneal 
ulceration. 

Some years ago, Ellett (Section of 
Ophthalmology of the American Medical 
Association, 1926, page 261) reviewed the 
general subject of refractive changes as 
encountered in daily practice. Alterations, 
he pointed out, may occur in the diameter 
of the eyeball, in the refracting curva- 
tures of the ocular media, in the density 
of the media, and in the behavior of the 
ciliary muscles. Normally, the rather high 
hyperopia thought to exist in all new- 
born infants diminishes until the eye at- 
tains its full size at about the sixteenth 
year, Ellett gave a number of examples 
(in childhood, adolescence, and adult 
life) of lessening of hyperopia, increase 
of hyperopia, progressive myopia, changes 
in astigmatic strength and axis, and so- 
called spasm of accommodation. 

The subject of astigmatic variations 
has been studied by a number of writers, 
including Jackson, who called special at- 
tention to the frequency with which astig- 
matism with the rule becomes astigma- 
tism against the rule in later life; and 
Zentmayer, who concluded that the gen- 
eral tendency was toward an increase 
in static refraction and an increase in 
astigmatism. 

Rossler (Klinische Monatsblatter ftir 
Augenheilkunde, 1939, volume 102, page 
176), after an exhaustive review of ten 
years’ experience with the cobalt lamp 
(which he still regards as one of the most 


sensitive refractive tests), calls attention 
to rapid and puzzling astigmatic varia- 
tions which the cobalt test has shown be- 
yond possible doubt. An excellent ex- 
ample is the case of a man of thirty-five 
years, who five years earlier had been 
given for the right eye +3.50 D. sph. 
=> +2.00 D. cyl ax. 22°; and for the 
left eye +4.00 D. sph. These he had worn 
comfortably until he suddenly experi- 
enced pain over both eyes, followed next 
day by a decided reduction in vision. A 
new measurement under homatropine 
gave: right eye, +3.00 D. sph. <= +0.75 
D. cyl. ax. 15°; left eye, +3.00 D. sph. 
But three days further preparation with 
atropine was required before a persistent 
distortion of the color image (apparently 
due to accommodative spasm) could be 
overcome, with a return to the original 
astigmatic measurement for the right eye. 

Rossler mentions that he himself has 
for years experienced fugitive attacks of 
blurred vision, both for distance and near. 
At such times the image produced by the 
cobalt lamp is distorted and confused, 
so that an accurate refractive estimation 
is hardly possible. The attack passes off 
in fifteen or twenty minutes. The essayist 
is disposed to attribute this occurrence to 
an intracapsular displacement of tissue 
such as was described by Stanka and later 
by Vogt. Rossler does not regard mere 
accommodative cramp as sufficient ex- 
planation for such disturbances. 

The writer of the present editorial 
comment has at times found himself com- 
pletely baffled by patients who showed a 
definite change of refraction, of impor- 
tant amount, in the course of a few days. 
In at least one such case the vision ob- 
tained with the first correction was ex- 
cellent and the measurement quite definite 
while it lasted; and after the change had 
occurred the vision yielded by the first 
correction was poor and that obtained 
with the radically different second cor- 
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rection was good. In other cases there 
has been a sudden and definite modifica- 
tion of the astigmatic axis, with later re- 
turn to the original axis; both examina- 
tions being made by the same technique. 
Temporary obscurations of central vision, 
without definite loss of a part of the 
visual field, may arise from allergic in- 
fluences, being perhaps analogous to, al- 
though distinct from, the phenomena of 
migraine. 

Experiences of this kind should bring 
home to the refractionist that, no matter 
how careful his technique, his examina- 
tion and prescription may have produced 
an unsuitable result and therefore need 
to be reconsidered. Without exaggerated 
humility, we may always regard our find- 
ings as fallible. We may even find it prac- 
ticable to use this consideration as a basis 
for indulgence toward the apparent mis- 
takes of our colleagues. 

W. H. Crisp. 


SOME SAFETY FACTORS IN 
CATARACT EXTRACTION 


Just a few years ago America was 
visited by Dr. Elschnig, who lectured on 
the subject of cataract and gave demon- 
strations of methods of extraction of the 
lens. Perhaps the most striking feature 
of his operations was the meticulous care 
that he exercised in the toilet of the 
wound, especially in replacing the iris 
pillars and removing any capsule rem- 
nants in cases in which the capsule had 
been ruptured. This procedure required 
a longer time than all the rest of the op- 
eration. Clearly Dr, Elschnig thought that 
the exact closure of the wound was a 
primary requisite for a good result. 

In this issue of the Journal appears a 
fine article by Drs. Terry, Chisholm, and 
Schonberg on the epithelization of the 
anterior chamber. This, to be sure, is only 
one, and a very rare, complication of the 
cataract operation. However, every pos- 
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sible cause for surgical failure mys be 
considered and eliminated or reduced to 
the minimum. These authors Point oy: 
that the factor particularly conducive ty 
the production of this unfortunate ac. 
cident is primarily a wound that has 
failed to close. Such implantation of epi- 
thelium might result if the conjunctiva 
is tucked within its edges, or fragments of 
iris or capsule tags remain in the incision, 
It therefore behooves the surgeon to be 
certain that none of these conditions 
exists at the close of the operation, The 
surgeon is apt to feel so satisfied and 
mentally relieved at this point, if all has 
gone well, that he is eager to close the 
lids as quickly as possible and not give 
due time to what may seem to be a rela- 
tively unimportant step. 

Another possible factor in epitheliza- 
tion of the anterior chamber brought out 
by the authors is the absence of corneal 
endothelium in every case in their series. 
Whether or not this is really a causative 
element, it is obviously very desirable to 
protect the endothelium. Its destruction 
may have a bearing on such unfortunate 
sequelae as the formation of a glass mem- 
brane in the anterior chamber, edema of 
the cornea, and so forth. To avoid de 
struction of endothelium it is wise to 
limit manipulation within the eye toa 
minimum, and particularly to avoid the 
injudicious irrigation of the anterior 
chamber. This may be performed during 
the operation at any time that this cham- 
ber fills with blood, but the procedure 
should be carried out with the greatest 
circumspectness. The pressure under 
which the fluid is introduced should not 
exceed the minimum necessary to produce 
the result. If the cornea near one end of 
the wound is elevated slightly and the 
nozzle is introduced near the other end, 
much less pressure is necessary to wash 
out the blood. The matter of the tempera- 
ture of the irrigating fluid is also of great 
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importance. It is rather difficult to main- 
tain the proper temperature, but mechan- 
ics can be arranged to accomplish this 
fairly accurately. 

It is obvious that for quick, unin- 
terrupted wound healing not only is it 
necessary to have the lips of the wound in 
close approximation but also to have a 
smooth, clean-cut incision. As Jackson 
has pointed out (American Journal of 
Ophthalmology, 1938, volume 21, num- 
ber 9, page 1012), the incision used most 
frequently at present has been developed 
from the time of Daviel, who made an 
incision of the cornea with the lancet 
and enlarged it with scissors from each 
side. There is no room for argument with 
the statement that the cataract knife 
makes the best section when handled by 
an expert. The difficulty is that there are 
too few experts, and the section itself 
physically and psychologically is perhaps 
the most difficult procedure in surgery. 
To make the perfect section the hand 
must be steady and the eye must watch 
two points that are 13 to 14 millimeters 
apart at the beginning of the procedure. 
It is very difficult to watch these points as 
the knife is sawed upward. One or the 
other end of the incision is apt to be too 
deep or too shallow. As the knife ad- 
vances there is always danger of iris pro- 
lapse on the blade, and finally the knife is 
apt to emerge too far forward or too far 
back. 

If ophthalmologists operated daily or 
even two or three times a week they 
would have no difficulty. Unfortunately 
there is not enough eye surgery. Surely 
most ophthalmologists do not operate 
enough to keep their hands in training. 
This appears to the younger man to be the 
glamorous part of ophthalmology, but it 
is rare that he acquires an adequate sur- 
gical practice before middle life and then 
he does not have too long to enjoy it. 
Psychologically the situation is difficult 


because the surgeon knows the impor- 
tance of the section and the need of a 
steady hand. A little too much pressure 
with the forceps, a little too much drag- 
ging with the knife and vitreous escapes 
and the surgeon is in serious difficulties. 
This knowledge interferes with the sur- 
geon’s best accomplishment. 

There are many things to be said in 
favor of a keratome incision, after a 
small conjunctival flap has been laid 
down, and its enlargement with scissors: 
It is simple to perform; the danger of 
an accident during the section is reduced 
to a minimum; the section. is placed ex- 
actly where it is wanted, neither too far 
forward nor too far back. True enough, 
the outer wings of the wound are some- 
what crushed by the scissors, but this 
does not seem to interfere materially 
with wound healing, and the considera- 
tion of the simplicity of the procedure 
may well counterbalance this disadvan- 
tage for the occasional operator. By a 
shift to this method I have seen confi- 
dence restored in surgeons who had 
previously been defeated by nervousness 
over the section. This method, although 
not advocated as the best for every opera- 
tor, certainly is one that should be care- 
fully considered by those to whom cata- 
ract surgery presents a_ psychological 
problem. 

Lawrence T. Post. 
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TRAITE D’OPHTALMOLOGIE. 
Published under the auspices of the 
French Ophthalmological Society by 
P. Bailliart, Ch. Coutela, E. Redslob, 
E. Velter, R. Onfray. In 8 volumes, 
8,058 pages, 3,247 figures, 176 colored 
plates (17 x 25 cm.). Paris, Masson et 
Cie, 1939. 
Volumes 1 and 2 were published on 
May 23, 1939, volumes 4 and 5 on June 
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23, 1939. Volumes 3 and 6 will appear 
on October 27th, and volumes 7 and 8 
on November 24, 1939. 

To the French-reading ophthalmologist 
the appearance of the first two volumes of 
the Traité d’Ophtalmologie is an exciting 


. event. Sponsored by the French Society 


of Ophthalmology and under the direc- 
tion of its capable editors, its authority 
should be unquestioned. The list of names 
of the collaborators is an impressive one, 
composed as it is of distinguished oph- 
thalmologists, anatomists, physicists, 
physiologists, chemists, and neurologists. 
Each is a competent authority on the sub- 
ject of which he writes. 

The volumes are attractively bound in 
black cloth with gold lettering, and green 
and gold modernistic design. The paper 
is of good quality, the type of adequate 
size, and the illustrations for the most 
part clearly printed and pertinent. The 
colored plates are well executed, but do 
not equal those in the Kurzes Handbuch. 
A valuable feature is the appearance, at 
the top of each page, of a bracketed page 
number of the bibliography to be found 
at the end of each chapter. 

The editors and publishers are to be 
congratulated upon their spendid achieve- 
ment. The treatise will replace the French 
encyclopedia of ophthalmology, which 
for more than 30 years has been the 
standard work of reference in French. 
The many additions to our knowledge 
during these years have been incorpor- 
ated in the modern work and are avail- 
able not only to the student but for the 
practicing ophthalmologist in search of 
finer details. 

A general index of the material to be 
found in the entire treatise and in each 
volume is found in volume 1. In ad- 
dition an alphabetical index of such ma- 
terial will be found in the last volume. 

Volume 1 (1,042 pages) consists of 
chapters on the history of ophthalmology 


(by H. Villard), embryology (by G. Le. 

Plat, Ch. Dejean), anatomy (by ¢ 

Winckler, G. E. Jayle, E, Redslob), 

neuro-anatomy (by J. Lhermitte, P. Van 
Gehuchten, Cerise and Thurel, A. Tour. 

nay), comparative anatomy and phys. 
ology (by A. Rochon-Duvigneaud), 
heredity in ophthalmology and teratology 
(by M. Van Duyse). It is difficult » 

to 

single out those parts most distinguished, 
but certain of the material struck the re. 
viewer as worthy of attention. The chap- 
ter on the history of ophthalmology 
is, of course, cursory and the reader is re- 
ferred to the works of Hirschberg and 
others for more detail. The illustration, 
however, will repay investigation even by 
those unable to read French. Professor 
Le Plat’s chapter on the general develop. 
ment of the visual apparatus is well writ- 
ten and illustrated. DeJean discusses the 
detailed embryology of the various parts 
and also devotes a valuable chapter on 
comparative anatomy in the phylogenetic 
animal series. Winckler adequately 
handles the anatomy of the orbit and 
ocular adnexa, Jayle that of the lacrimal 
apparatus and ocular blood vessels. Red- 
slob’s work on the macroscopic and mic- 
roscopic anatomy of the eyeball is per- 
haps the most outstanding of the con- 
tributions to volume 1. His chiseled 
phrases and paragraphs illuminate every 
page. The illustrations are well chosen 
and clear cut; for example, those of the 
lens and suspensory ligament. Professor 
Jean Lhermitte of Paris discusses the 
anatomy of the optic pathway, on which 
he is one of the most important modern 
authorities. A trivial improvement, how- 
ever, would be the more detailed labeling 
of his photographs of brain sections. In 
addition he seems to have overlooked 
Poliak’s work, particularly that on macu- 
lar representation. Professor van Gehuch- 
ten of Louvain, whose chapter on the 
anatomy of the oculomotor pathways is 
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most noteworthy, has, as is well known, 
revolutionized our knowledge of the an- 
atomy of the nucleus of the oculomotor 
nerve. 

Cerise and Thurel describe the ana- 
tomic pathways of ocular sensibility, and 
Tournay those of the sympathetic and 
parasympathetic in detail, revealing facts 
that are not as a rule to be found gath- 
ered together in one place. 

Rochon-Duvigneaud’s contribution on 
the comparative anatomy and physiology 
is complete and well illustrated. It 
should be of particular value to experi- 
mental ophthalmologists. 

VanDuyse’s work on heredity and ter- 
atology completes the volume. He has 
written much on congenital ocular defects 
in the past and for this reason is a master 
of his subject. Much of the recent work 
along this line, particularly that of the 
English and American authors, has ap- 
parently escaped his attention. 

Volume 2 (1,142 pages) covers the 
physiology and methods of ocular exam- 
ination. Approximately a fourth of the 
volume is devoted to the physiology of 
the eyeball as a whole, to which Professor 
Magitot contributes the major portion. 
Bailliart’s chapter on nutrition and cir- 
culation of the eye is well executed, as is 
to be expected. Rollin writes on the con- 
junctival circulation and his article is par- 
ticularly well illustrated with colored 
plates. Jean Nordman’s chapter on the 
physiology of external ocular motility is 
one of the high spots of this part of the 
volume. It is clearly expressed and well 
illustrated with charts and diagrams. 
Cerise and Thurel discuss the sensitivity 
of the eyeball and the methods of in- 
vestigation. This subject is, as a rule, not 
sufficiently covered in most books on 
physiology. 

Emile Haas, Assistant in Physics to 
the Faculty of Medicine of Paris, con- 
tributes a well-written and _ illustrated 


chapter on Theoretic and applied optics, 
expressing the formulae in both geometric 
and logarithmic terms. Joseph’s chapter 
on Physiologic optics is short, but appar- 
ently covers the ground sufficiently. Bio- 
logic optics is an entirely new chapter 
in ophthalmology. LePlat, under this 
heading, writes on the absorption and 
action of radiant energy on the ocular 
tissues. Viallefont discusses Entoptic 
phenomena. Magit6t writes a chapter on 
the modification of the retina under the 
influence of light, devoting considerable 
space to action currents. 

Professor Piéron discusses the physi- 
ology of vision, under various headings ; 
such as, visual stimulation, visual excita- 
tion and the theories relative to its 
mechanism, and visual sensation and per- 
ception. The modern work along these 
lines is well represented. 

L. Opin of Toulon contributes the 
chapter on binocular and spatial vision, 
from the physiologic point of view. It is 
well written, conservative, and sensible. 

Under the division in volume 2 on “Les 
techniques” is described the methods of 
ocular examination, instruments and ap- 
paratus used, trial frames, test charts, 
skiascopy, perimetry, scotometry, tonom- 
etry, and so on. It is gratifying to see 
John Evans’s work on scotometry so well 
described and obviously well thought of. 
The contributors to this portion of vol- 
ume 2 are Lemoine, Valois, Joseph, 
Haas, Dubois-Poulsen, Dubar, Rollins, 
Mawas, Hartmann, Dollfus and Veil. 

DERRICK VAIL. 


THE COLLECTED PAPERS OF 
JOHN MARTIN WHEELER, M.D., 
ON OPHTHALMIC SUBJECTS. 
Prepared for publication by the staff 
of the Institute of Ophthalmology of 
the Columbia-Presbyterian Medical 
Center. Clothbound, 431 pages, illus- 
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trated. New York, Columbia University 
Press, 1939. 


A volume of the collected papers of Dr. 
John Martin Wheeler has recently been 
published under the auspices of the staff 
of the Institute of Ophthalmology of the 
Columbia-Presbyterian Medical Center. 
This book is valuable for the intrinsic 
merit of the articles that it contains and 
as a fine memorial to the author. Though 
Dr. Wheeler’s contributions were not very 
numerous, they all had real merit. 

Those having to do with plastic surg- 
ery are probably the most interesting and 
make up about half of the volume. This 
was the field in which Dr. Wheeler par- 
ticularly excelled, and his papers contain 
many practical suggestions, all of them 
clearly and simply stated. Any subject 
that he handled was clarified in the handl- 
ing. He had a gift for clear and illum- 
inating discussion. Much credit should go 
to those who conceived and carried out 
the idea of this volume. 

Lawrence T. Post. 


WORTH’S SQUINT OR THE BIN- 
OCULAR REFLEXES AND THE 
TREATMENT OF STRABISMUS. 
By F. Bernard Chavasse. Edition 7, 
Clothbound, 688 pages, 225 illustra- 
tions. Philadelphia, P. Blakiston’s Son & 
Co., Inc., 1939. 


The author, through a study of ocular 
developmental anatomy together with a 
study of the development of binocular 
reflexes in children, quite logically 
argues that all variations of squint ap- 
pear to be perversions or subversions 
of the normal binocular reflexes by vari- 
ous obstacles operative during and after 
the developmental period. 

When the normal reflexes are blocked, 
a new secondary reflex immediately be- 
gins to form that has the same degree of 
early mutability and later fixity as a nor- 
mal one of equal age. Thus the abnormal 


reflex may not merely displace the norma| 
one but replace it. 

Applying this reasoning to correspond. 
ing and noncorresponding retinal points 
the author states that when a patient with 
strabismus is old enough to cooperate 
ficiently to allow a diagnosis of secondary 
retinal correspondence to be made, the 
abnormal reflex is so firmly fixed tha 
it is practically impossible to remove ; 
by any of the known methods of Orthop. 
tic training. 

If the squint is of the intermitten; 
variety, the eyes may be straightened by 
almost any method and especially }y 
glasses and time. This type, he states, is 
the only type that can be cured by stereo. 
scopic methods, regardless of the name 
of the instrument used or the method em. 
ployed. 

In order to handle a strabismus case 
properly, it is most important that a cor- 
rect diagnosis be made. Ideally, the pa- 
tient should be an infant or a child whose 
eyes have only recently crossed. If the 
squint is monocular the fixating eye 
should be occluded until there is perfect 
or almost perfect alternation of fixation, 

Glasses should be ordered if indicated, 
As long as there is any deviation of the 
visual axes, binocular vision should be 
prevented by the occlusion of the eye 
habitually used for fixation. 

If the eyes are not straight after a 
month of occlusion and the wearing of 
glasses, prompt surgical correction is in- 
dicated. 

The author undoubtedly feels that or- 
thoptic training as practiced today is not 
only worthless in the majority of cases 
but in some cases may actually help to 
establish more firmly an already present 
secondary retinal correspondence. 

The chapter on choice of operation is 
especially interesting. The technique of 
several of the author’s favorite operations 
is given in detail. W. H. Meinberg. 
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ABSTRACT DEPARTMENT 


EpItep BY Dr. WILLIAM H., Crisp 
ASSISTED BY Dr. GEORGE A. FILMER 


Abstracts are classified under the divisions listed below, which broadly correspond to those 


formerly 


used in the Ophthalmic Year Book. It must be remembered that any given paper may 


belong to several divisions of ophthalmology, although here it is only mentioned in one. Not all 
of the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


General methods of diagnosis 

Therapeutics and operations 

Physiologic optics, refraction, and color 

vision 

4, Ocular movements 

5, Conjunctiva 

6. Cornea and sclera 

7 Uveal tract, sympathetic 
aqueous humor 

Glaucoma and ocular tension 

9. Crystalline lens 


disease, and 


=) 


1 
GENERAL METHODS OF DIAGNOSIS 


Bedell, A. J. The newest model of the 
Nordenson-Zeiss photographing oph- 
thalmoscope. Trans. Amer. Ophth. Soc., 
1938, v. 36, p. 278. 

The modified Nordenson photo- 
graphing ophthalmoscope uses a 7.2 
ampere 12-volt nitra bulb instead of an 
arc lamp. The new bulb gives a U- 
shaped light instead of a sharp band, a 
disadvantage in cases where the pupil 
is less than 6.5 mm. in diameter. 


David O. Harrington. 


Danis. Photography of the anterior 
segment of the eye. Bull. Soc. Belge 
d’Opht., 1938, no. 77, p. 17. 

The writer describes briefly his 
method of photographing the anterior 
segment of the eye in colors. 

J. B. Thomas. 


Goede, M. Roentgen photographs of 
the skull in eye diseases (especially cal- 
cification of the internal carotid). Klin. 
M. f. Augenh., 1939, v. 102, May, p. 651. 

In 42 of 120 roentgen photographs of 
skulls of persons over fifty years of age 
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10. Retina and vitreous 

11. Optic nerve and toxic amblyopias 

12. Visual tracts and centers 

13. Eyeball and orbit 

14. Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and history 

19. Anatomy, embryology, and comparative 
ophthalmology 


with different eye diseases, Goede 
found calcification of the internal caro- 
tid. In about 40 percent of the cases of 
very marked general arteriosclerosis, 
especially of the retinal vessels, no cal- 
cification of the carotid was found. This 
would indicate that a relationship be- 
tween arteriosclerosis of the basal cere- 


bral arteries and that of the peripheral 


(retinal) vessels need not exist. Roent- 
gen findings of a calcified internal 
carotid do not necessarily indicate 
direct damage to the optic nerve by 


compression, but disturbances of cir- 
culation and subsequent lesions of the 
optic nerve may be assumed. In all af- 


fections of the optic nerve the roentgen 
picture is an important diagnostic aid 


and it ought always to be taken when 


vascular disease is suspected. 
C. Zimmermann. 


Karbowski, Mieczyslaw. The diag- 
nostic significance of color fields. Klini- 
ka Oczna, 1939, v. 17, pt. 2, p. 187. 

The author believes that the diag- 
nostic significance of color fields is un- 
derestimated, and the test undeservedly 
neglected. The white fields offer a 
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quantitative measure of the pathologic 
process, while the color fields reveal 
qualitative indications relative to its 
seat and course. The uniform size of 
the colored objects does not give an ac- 
curate picture of color perception, be- 
cause color perception is not identical 
for all wave lengths. In order to deter- 
mine the size of colored stimuli of the 
same physiologic intensity, the author 
conducted a series of tests on the clin- 
ical personnel. The findings show that 
in order to use physiologically equiva- 
lent test objects, the blue should be 5 
mm., the red 2 mm., and the green 4 
mm. in size. Fields of retrobulbar 
neuritis with the usual test objects and 
with physiologically equivalent test ob- 
jects demonstrate that the latter bring 
out pathology which is not indicated 
in the fields taken in the usual way. 
(Visual fields.) Ray K. Daily. 


Kleefeld, G. Clinical exploration of 
the eye with binocular microscope and 
ophthalmoscope, utilizing polarizing 
filters. Bull. Soc. Belge d’Opht., 1938, 
no. 77, p. 50. 


The writer reports the results of two 
years of personal research in examin- 
ing eyes with the help of polarizing 
screens or filters. He regards the use 
of these screens as the most important 
aid to ophthalmoscopy and biomicros- 
copy since the construction of the slit- 
lamp. In examining the fundus with 
polarized light the retinal vessels show 
well-developed lymphatic sheaths in 
certain vascular groups. The least 
swelling of the retina is remarkably 
clear. It is noted that in senile degen- 
eration of the macula the lesion is al- 
ways cystic in nature, the deposits of 
exudate occurring deep within the cyst 
but clearly visible with polarized light. 
In examination of the cornea, lens, and 
fundus the absence of light reflexes is 


of obvious advantage. The text is illus. 
trated by eleven excellent Photographs 
some of which show very clearly the 
contrasts between retinal defects as ob. 
served by natural and by polarized 
light. J. B. Thomas, 


Krimsky, Emanuel. A featherweight 
slitlamp. Arch. of Ophth., 1939, y, 2} 
June, pp. 1033-1035. 

The slitlamp consists of a lens hous. 
ing made of duralumin, at one end of 
which is a lens mount containing an 
improved Zeiss 10-X double aplanatic 
lens, and at the other a channel making 
a 45-degree angle with the focal axis 
which holds the lamp unit. An auto- 
matic device permits changing the 
beam progressively from a vertical slit 
to a transverse one and finally to a 
homogeneous circle of light. An attach- 
ment can be added to clamp the instru- 
ment over the eyeglass. (Photo- 
graphs.) J. Hewitt Judd. 


Krimsky, Emanuel. Focusing mag- 
nifier attachment. Arch. of Ophth., 
1939, v. 22, July, p. 110; also Trans. 
Amer. Acad. Ophth. and Otolaryng,, 
1938, 43rd mtg., p. 403. 

This consists of a collar through 
which a pen-type flashlight can be 
slipped, a connecting bracket, and a 
lens mount which has incorporated in 
it a 6-X double aplanatic lens (Photo- 
graphs. ) J. Hewitt Judd. 


Lijo Pavia J. Moving pictures of the 
eye. Rev. Oto-Neuro-Oft., 1938, v. 13, 
Nov., p. 241. 

The author gives a comprehensive re- 
view of this subject. The indications, 
advantages, apparatus, and technique 
of motion-picture photography as ap- 
plied to ophthalmology are fully cov- 
ered, with illustrative examples. Of 
particular interest are the study of pul- 
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cations of the retinal vessels by the 
author’s methods and the technique of 


color photography of the retina. 
Edward P. Burch. 


Riwchun, M. H. A substitute for the 
Hildreth lamp and a new use for both. 
Amer. Jour. Ophth., 1939, v. 22, July, 
p. 778. 


Sloan, L. L. Instruments and tech- 
niques for the clinical testing of light 
sense. 1. Review of the recent litera- 
ture. Arch. of Ophth., 1939, v. 21, June, 
pp. 913-934. 

After reviewing the literature, the 
author points out that a number of 
problems require investigation before 
the test of the light sense will be of 
much clinical value. Chief of these are 
standardization of variable factors ; dis- 
crimination of regional variation in 
light sensitivity; studies of the light 
sense in different pathologic conditions, 
especially those other than glaucoma 
and vitamin-A deficiency ; and the range 
of variation in normal eyes and deter- 
mination of the borderline between 
normal and pathologic sensitivity. 


J. Hewitt Judd. 


Sloan, L. L. Instruments and tech- 
niques for the clinical testing of light 
sense. 2. Control of fixation in the dark- 
adapted eye. Arch. of Ophth., 1939, v. 
22, Aug., pp. 228-232. 

A luminous device for fixation of the 
dark-adapted eye is described. It con- 
sists of a modification of the luminous 
fixation target of the Ferree-Rand per- 
imeter in which the neutral filter is re- 
placed by a red filter. The blind spot is 
used as an indicator of any deviation 
of fixation. Since this type of fixation 
target cannot be used for making tests 
of light sensitivity at the fovea, a peri- 
foveal fixation target composed of four 


spots of luminous paint was devised. 
The author’s studies demonstrate that 
the technique used by Ferree and his 
coworkers and by Derby and his co- 
workers does not measure the light 
sense of the central portion of the 
retina. J. Hewitt Judd. 


Sloan, L. L. Instruments and tech- 
niques for the clinical testing of light 
sense. 3. An apparatus for studying 
regional differences in light sense. 
Arch. of Ophth., 1939, v. 22; Aug., pp. 
233-251. 

An instrument to test the light mini- 
mum in photopic and scotopic vision 
and the rate of dark adaptation is de- 
scribed. The salient features of this ap- 
paratus are fixation devices and a mov- 
able stimulus, permitting tests of the 
fovea and of any desired regions of the 
paracentral and peripheral portions of 
the retina. The author reports the re- 
sults of light-sense studies in the nor- 
mal eye, and preliminary studies on 
patients with idiopathic flat detachment 
of the macula, pigmentary degeneration 
of the retina, primary atrophy of the 
optic nerve, tryparsamide amblyopia, 
and vitamin-A deficiency. These show 
that different forms of ocular patho- 
logic conditions may be associated with 
deficiencies in sensitivity of light which 
differ qualitatively as well as quantita- 
tively. The defects may be localized, or 
may affect the entire retina. They may 
or may not affect photopic and scotopic 
visions equally. It is also conceivable 
that the light sensitivity could be nor- 
mal in both light and dark adaptations 
with abnormalities only in the rate of 
dark adaptation. J. Hewitt Judd. 


Thomson, A. M., Griffith, H. D., 
Mutch, J. R., Lubbock, D. M., and oth- 
ers. A study of diet in relation to health. 
Dark adaptation as an index of ade- 
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quate vitamin-A intake. 2. A new 
photometer for measuring rate of dark 
adaptation. Brit. Jour. Ophth., 1939, v. 
23, July, pp. 461-478. 

The technique for using the new 
photometer in measuring rate of dark 
adaptation is elucidated. The advan- 
tages of the apparatus described over 
similar devices are presented. Its rou- 
tine use for children is especially 
recommended. (Tables, references.) 

D. F. Harbridge. 


Vogt, Alfred. Practical value of ar- 
teriography for ophthalmology. Klin. 
M. f. Augenh., 1939, v. 102, May, p. 641. 

Three successful cases of the brain 
surgeon Krayenbihl illustrate the 
value of encephalo-arteriography. The 
method consists in making the arteries 
of the brain opaque to roentgen rays 
by injection of colloidal thorium diox- 
ide (thorotrast) into the carotid. In 
London Krayenbiihl saw two fatalities 
from thrombosis of the carotid occur- 
ring about two months after injection 
of thorotrast, but he has had no dele- 
terious sequelae in his series of about 
forty cases in the surgical clinic at 
Zirich. The cases reported are an 
aneurysm of the left internal carotid in 
the middle cranial fossa, and one of the 
right internal carotid which pressed on 
the right oculomotor and trigeminal 
nerves. These were completely cured 
by operation. A case of traumatic pul- 
sating exophthalmos is also described. 
The aphasia and hemiparesis after liga- 
ture of the common carotid later disap- 
peared and vision became normal. 

C. Zimmermann. 


2 
THERAPEUTICS AND OPERATIONS 
Gookin, E. R. New instruments for 
ocular operations. Arch. of Ophth., 
1939, v. 21, May, pp. 853-854. 


ABSTRACTS 


The first consists of two squint hooks 
which may be used individually or jp 
combination to form a muscle Clamp, 
The second is a needle guide to prevent 
any laceration of tissue during the 
process of suturing. The third is an 
improved spatula. (Illustrations.) 


J. Hewitt Judd, 


Guyton, J. S. The use of sulphanila. 
mide compounds in ophthalmology. 
Amer. Jour. Ophth., 1939, v. 22, Aug, 
pp. 833-850. 7 


Heath, Parker. Use of emulsions in 
ophthalmology. Amer. Jour. Ophth,, 
1939, v. 22, Aug., pp. 904-905. 


Karbowsky, M. Iontophoresis in 
ophthalmology. Ophthalmologica, 1939, 
v. 97, June, p. 166. 

The author gives an extensive quan- 
titative analysis of the characteristics 
of the current used in iontophoresis and 
of its effects. He surveys the literature 
and reports his own observations made 
during the past ten years. Ilontophoresis 
often enables attain success 
when other medical means have failed. 
Its action surpasses many times the 
effect of the introduction of remedies 
into the conjunctival sac and even sub- 
conjunctivally. The ions of calcium, 
potassium, adrenalin, atropine, and 
pilocarpine act on the vegetative ner- 
vous system. The ions of zinc, iodine, 

and phosphorus act 
F. Herbert Haessler. 


one to 


salicylic acid, 
chemically. 


Krimsky, Emanuel. Battery-driven 
corneal burr. Arch. of Ophth., 1939, v. 
22, July, p. 111; also Trans. Amer. 
Acad. Ophth. and Otolaryng., 1938, 
43rd mtg., p. 402. 

The instrument consists of a gener- 
ator operated by two batteries attached 
to a cylindric collar into which may be 
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‘nserted any of the standard dental 


burrs. (Photograph.) J. Hewitt Judd. 


Lombardo, M. A toothless iris for- 


ceps. Amer. Jour. Ophth., 1939, v. 22 


July, pp. 778-779. 


Malling, Birger. Local phototherapy 
in ocular diseases. Acta Ophth., 1939, v. 


17, pt. 2, p. 151. 

A tabulation of results in twenty 
cases supports the author’s contention 
that used with care this form of therapy 
is a valuable adjunct in the treatment 
of diseases of the anterior ocular seg- 


Ray K. Daily. 


ment. 


Pfeiffer, R. L. Treatment of diseases 
of the eye with Grenz rays (border 
rays).* Arch. of Ophth., 1939, v. 21, 
June, pp. 976-986. 

These rays, which are not very pene- 
trating and are absorbed in the super- 
ficial tissues, are electromagnetic oscil- 
lations of about 2 angstrom-units which 
produce characteristic clinical and bio- 
logic manifestations. The results of 
animal experimentation and of the 
treatment of 302 patients indicated that 
the rays exert an analgesic effect in 
most superficial diseases of the eye. 
They were easily administered and 
painless, the range of safety was great, 
and no serious effects were experienced. 
Most inflammatory conditions of the 
cornea were benefited, especially ulcers, 
and scleritis and episcleritis usually 
yielded to the treatment. Dystrophic 
conditions were not helped. These rays 
apparently are just as efficacious as and 
lack the disadvantages of other forms 
of radiant energy. (Bibliography, dis- 
cussion. ) J. Hewitt Judd. 


* Editorial note. As pointed out in Amer. 
Jour. Ophth. (1932, v. 15, p. 362), the Ger- 
man word “Grenz” means literally “bound- 
ary” or “border,” and the custom of using the 
German word instead of the English one seems 
undesirable. 


Puntenney, I., and Osborne, S. L. 
Temperature changes and changes in 
caliber of retinal blood vessels after 
short-wave diathermy. Arch. of Ophth., 
1939, v. 22, Aug., pp. 211-227. 

The authors review the literature and 
present the results of their experiments 
in which they studied the heating of 
the conjunctiva, vitreous, and orbit; the 
histologic changes which occurred fol- 
lowing the administration of heat; and 
the effect of heat upon the caliber of the 
retinal blood vessels. The average heat- 
ing and cooling curves show that the 
body temperature bears a definite rela- 
tion to the temperature of the ocular 
tissues during heating and _ cooling. 
These curves are of value in estimating 
the ocular temperature when only the 
rectal or abdominal temperature is 
known. It was found to be difficult to 
localize the heating energy to the eye. 
Microscopic studies were made to de- 
termine the pathologic changes which 
occur following the administration of 
short-wave diathermy. Fundus photo- 
graphs show that the caliber of the 
retinal vessels in the anesthetized dog is 
not altered by short-wave diathermy. 


J. Hewitt Judd. 


Rolett, D. M. New anterior-chamber 
irrigator. Arch. of Ophth., 1939, v. 22, 
Aug., pp. 289-290. 

This consists of a rubber bulb capped 
with an attachment which fits any 
standard needle. The silver needle loop 
has three small perforations, one on 
each side and one at the top, which are 
so graded in size as to direct the jet of 
fluid emanating from them in a clock- 
wise direction. J. Hewitt Judd. 


Sala, Guido. Ocular changes from 
stovarsol sodium. Ann. di Ottal., 1939, 
v. 67, March, p. 208. 


Stovarsol is a pentavalent arsenical 
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discovered by Fourneau and derived 
from the substitution of two atoms of 
hydrogen in phenylarsenic acid ; stovar- 
sol titrates 27.2 percent arsenic. The 
author notes the absence of experimen- 
tal research on stovarsol. He endeav- 
ored to determine its effect on the 
retina and optic nerve of experimental 
animals. He concludes that the atrophic 
conditions found in the retina and optic 
nerve after administration of stovarsol 
were the result of the disease for 
which it was given rather than an effect 
of the drug itself. (1 plate, 4 figures, 
bibliography. ) Park Lewis. 


Schmidt, R. Thermic conditions in 
healthy and diseased eyes of the rabbit 
after different therapeutic procedures. 
Klin, M. f. Augenh., 1939, v. 102, June, 
p. 788. 

Thermoelectric methods were em- 
ployed in measuring variations in tem- 
perature of the eye after different forms 
of treatment. Heat (both dry and 
moist) and_ short-wave radiation 
changed the temperature of the healthy 
eye of the rabbit to a relatively high 
degree. After subconjunctival injections 
of a 5-percent sodium-chloride solution 
a slight increase of temperature in the 
cornea, anterior chamber, and vitreous 
occurred. Dionin salve (5 percent) and 
yellow ointment (2 and 5 percent) 
warmed only the marginal parts of the 
cornea, Massage with 2-percent dionin 
salve and subconjunctival injections of 
2-percent sodium-chloride solution had 
no measurable effect on the internal 
temperature of the eye. The tempera- 
ture of the inflamed eye was up to 2 de- 
grees higher than that of the healthy 
eye. In slight inflammations dry heat 
and short waves produced a rise in tem- 
perature no greater than that produced 
in the healthy eye. With severe inflam- 
mations the thermal values increased 


up to 1.2 degrees in the cornea and an- 
terior chamber and to 0.6 degrees in the 
vitreous. After stopping the application 
of artificial heat, a more or less rapid 
decrease in ocular temperature occurreg 
within a few minutes. 

C. Zimmermann, 


Szinegh, Bela. The use of p-amino. 
benzolsulphamid in ophthalmology, 
Klin. M. f. Augenh., 1939, v. 102, May. 
p. 693. 

Tests with this preparation, under 
the name of deseptyl, in phlegmon of 
the lids, retrobulbar phlegmon, and in- 
fections after cataract operations were 
very successful. Its action is similar to 
that of prontosil. | C. Zimmermann. 


Venco, Luigi. Research on the 
chemico-therapeutic action of para- 
aminophenylsulphanilamide (pronto- 
sil) in experimental microbic infection 
of the eye. Ann. di Ottal., 1939, v. 67, 
March, p. 179. 

By means of streptococci introduced 
into the anterior chamber of the eyes of 
rabbits the author attempted to demon- 
strate the difference in the reaction of 
animals that had been administered 
sulphanilamide (red  prontosil) by 
mouth as compared with others, as 
controls, that had not received this 
drug. In the controls, a severe sup- 
purative process invariably developed 
in the anterior chamber even when the 
dilution of injected material was 
greater than 1 to 100,000. When larger 
amounts of the infective material were 
used the results were not always alike. 
In the animals given prontosil the re- 
sults obtained depended primarily on 
the period at which the drug was given. 
If, while the progress of the infection 
was controlled, suppuration was far 
advanced, it gave place to an organ- 
ized exudate in the anterior chamber. 
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If given early the effect depended upon 
the amount of infective material pres- 
ent and the dose administered. As a 
rule the greater the infection, the larger 
the amount of prontosil required. 

In the author’s experience 0.1 mg. of 
the drug was required for each kg. of 
weight of the animal to obtain protec- 
tion. It is necessary to give the drug at 
an early stage of the infection and the 
dose at the beginning should be large 
enough to be adequate. The author re- 
views the principal hypotheses on the 
curative action of prontosil and con- 
cludes that the curative effect is de- 
pendent upon a number of factors in 
relation to the action of the drug on 
the germs and on the normal defensive 
mechanism of the organism. (Bibli- 
ography.) Park Lewis. 

Weekers, L. Treatment of ocular 
pain. Bull. Soc. Belge d’Opht., 1938, 
no. 77, p. 72. 

For ten years Weekers has been 
using, with good effect, orbital injec- 
tions of alcohol for orbital pain. In 
addition to the relief of pain there is a 
favorable influence upon hypertension, 
photophobia, and blepharospasm. Per- 
haps these injections may exercise a 
favorable action upon the anatomic 
lesions themselves. They have been 
found useful in torpid corneal ulcers, 
painful scleritis, certain cases of irido- 
cyclitis, and injuries of the globe. Al- 
cohol is said to effect physiologic sec- 
tion of the nerves, but not. always a 
complete one. In successful cases the 
favorable effect is obtained from the 
first injection. When the result is in- 
sufficient one may safely repeat the in- 
Jection several times at intervals of 
eight days, but with minimal benefit. 
However, when the affection is of long 
standing or occurs in the form of a re- 
lapse one may successfully repeat the 


injection after an interval of three or 
four weeks. The hypotonizing action 
of the orbital injection of alcohol is 
confirmed clinically. Though not as 
marked or constant as the anesthetic 
effect, it is far from negligible. In the 
most favorable cases of acute or sub- 
acute iridocyclitis the injection lowers 
the ocular tension to normal and oc- 
casionally produces a slight hypoten- 
sion. In chronic hypertensive irido- 
cyclitis the action is less effective. In 
violent phlyctenular blepharospasm the 
relief may be almost instantaneous. 

Weekers has adopted as the habitual 
dose 1 to 1.5 cc. of 40-percent alcohol 
and long experience has failed to show 
any damage to vision from that dose. 
He devotes several pages to a consid- 
eration of recent contributions to the 
physiopathology and treatment of pain. 
He concludes that it is now well estab- 
lished that the phenomenon of pain is 
not psychologic but essentially physi- 
ologic, though the psychologic fac- 
tor should not be neglected. 

J. B. Thomas. 


Weekers, L., Joiris, P., and Bon- 
homme, F. The mydriatic effects of 
adrenalin collyrium. Bull. Soc. Belge 
d’Opht., 1938, no. 77, p. 101; and Arch. 
d’Opht. etc., 1939, v. 3, Feb., p. 97. 

After an extensive review of the use 
of adrenalin in ophthalmology, includ- 
ing the clinical indications, and the 
physiology and pharmacology of my- 
driasis, the authors conclude: (1) that 
one of the principal indications of 
adrenalin resides in its powerful my- 
driatic action; (2) that it is possible to 
obtain by means of adrenalin mydriatic 
effects corresponding to the require- 
ments of the clinic and without re- 
course to subconjunctival injections; 
(3) that the optimum concentration for 
mydriatic effect is 2 percent; and (4) 
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that the solution should be as nearly 
as possible isotonic and iso-py. (41 
references.) 

J. B. Thomas and Derrick Vail. 


3 
PHYSIOLOGIC OPTICS, REFRACTION, 
AND COLOR VISION 
Allen, T. D. Compound prism chart. 
Arch. of Ophth., 1939, v. 22, July, p. 113. 


The chart is similar to those used by 
the manufacturing optician except that 
the reading is counterclockwise to con- 
form to the trial frame. 

J. Hewitt Judd. 


Bari, Enzo di. Notes on the accommo- 
dation of the astigmatic eye. Boll. 
d’Ocul., 1938, v. 17, Nov., pp. 919-928. 


Assuming that accommodation is ef- 
fected at the plane containing the circle 
of least confusion, the writer calculates 
the tolerance of the astigmatic eye at 
about 0.12 D., which does not require 
lens correction to give a distinct image 
of an object. This, however, varies with 
the size of the pupil and the diameter 
of the cones, and increases with con- 
traction of the pupil (that is, the toler- 
ance of a pupil of 2-mm. diameter is 
0.25 D.). The writer notes also that 
study of the mechanism of vision needs 
to be continued from optical, physiolog- 
ic, and psychologic standpoints. 

M. Lombardo. 


3ari, Enzo di. Variations permissible 
in the constants of spectacle lenses. 
Boll. d’Ocul., 1938, v. 17, Oct., pp. 868- 
877. 


On the basis of optico-anatomic char- 
acteristics of the eye and Helmholtz’s 
theory of vision, the author determines 
the tolerance of the eye for variations 
from any lens power. 

M. Lombardo. 


Berg, Fredrik. Corneal and tota] 
tigmatism. Acta Ophth., 1939, vy. 17 
2, p. 137. a 


Nordenson’s method of Measuring 
and computing the astigmatism of the 
posterior corneal surface is described 
in detail. The data thus obtained on 28 
patients verify Tscherning’s Statement 
that the posterior corneal surface has 
an inverse astigmatism, but the differ. 
ence between the horizontal and yer. 
tical meridians is less than that te. 
ported by Tscherning. The oblique 
incidence of the visual line in the hor 
zontal meridian also causes a sligh 
degree of inverse astigmatism, which 
increases with the square of the angle 
of incidence. A considerable degree oj 
the total astigmatism is, however, to be 
attributed to the lens. Ray K. Daily, 


Friedman, Benjamin. Demonstration 
bifocal lenses for trial case. Arch. of 
Ophth., 1939, v. 22, Aug., p. 288. 

These consist of flat, kryptok, bifocal 
lenses made up to fit in the standard 
trial-case rims. The distance portions 
are plano and the segments consist of 
additions of +0.75, +1.25, and +175 
sph. The segment is placed so that 
when the handle is upright, the reading 
center is displaced nasally 1.5 mm. 


J. Hewitt Judd. 


Grunert, K. Dysfunction of the eyes 
and ovarian migraine. Miinch. med. 
Woch., 1939, v. 86, June 2, pp. 841-84/. 

Of a total of 312 patients with ovari- 
an migraine the headaches were com- 
pletely cured in 242 by correction of 
an ocular dysfunction, and in 58 by 
additional hormone therapy after 
marked improvement by the ocular 
therapy. In only 12 patients was the 
ocular therapy without effect. 

Among the ocular conditions which 
had to be corrected, refractive errors 
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(269) prevailed. Thirteen young em- 
metropic patients had weakness of ac- 
commodation, and 12 were presbyopes. 
Ina second group of patients muscular 
imbalance prevailed, in 6 cases with- 
out refractive error, in 76 combined 
with refractive errors. Only the small 
refractive errors come into considera- 
tion as etiologic factors. The effort to 
overcome them leads to nervous ex- 
haustion, especially at a time when 
nervous strain is added, as during 
menstruation. 

Accommodative insufficiency 
treated with 0.2 to 1-percent solutions 
of pilocarpine, which was continued 
over a variable period of time until 
complete freedom from migraine was 
obtained. The average time of observa- 


was 


tion in these cases was 2'4 years, and 
freedom from attacks during this peri- 
od was considered a cure. 


3ertha A. Klien. 


Haig, C., and Lewis, J. M. A simple 
method of measuring brightness thresh- 
old of dark-adapted eyes at all ages. 
Proc. Soc. Exper. Biology and Med., 
1939, v. 41, June, p. 415. 

A description of a portable apparatus 
for measuring dark adaptation. Infants 
and young children are tested after dark 
adaptation by increasing the illumina- 
tion to the point where the subject will 
visually follow movements of the test 
field. George A. Filmer. 


Jones, E. L. Inhibitions of the auto- 
nomic nervous system by eye stress. 
Amer. Jour. Ophth., 1939, v. 22, Aug., 
pp. 887-890. 


Karpe, G. The axial movement of 
the poles of the lens in accommodation. 
Acta Ophth., 1939, v. 17, pt. 2, p. 172. 

The objective of this investigator 
was to find out whether a recession of 
the reflex from the posterior lens cap- 


cule during accommodation is caused 
by increased curvature of the posterior 
lens capsule or by a recession of the 
pole of the lens. A detailed description 
of the technique, computations, and 
findings are given. The data show that 
with 10 D. of accommodation, the in- 
crease in the curvature of the posterior 
lens capsule is constant for various 
test subjects. In the same state of ac- 
commodation the axial movement of 
the posterior lens capsule varies with 
individuals; in two test subjects there 
was no movement, in four a recession 
of 0.1 to 0.2 mm., and in two of 0.3 mm. 
The anterior lens capsule moved 0.4 
mm. forward in two test subjects, in 
agreement with Gullstrand’s schematic 
eye; in five the movement was less and 
in one greater. A table outlines the 
modification in Gullstrand’s schematic 
eye indicated by the author’s findings. 
Ray K. Daily. 


Koch, F. L. P., and Prangen, A. DeH. 
Marked anisometropia. Arch. of Ophth., 
1939, v. 21, June, pp. 987-989. 

A patient aged 48 years accepted a 
correction of O.D. —19.25 cyl. ax. 90 
degrees, and O.S. —3.50 sph. with 
+10.50 cyl. ax. 5 degrees. He wore the 
full correction with comfort and had 
second-degree fusion but not true 
stereopsis. The authors state that 
eventual full correction of anisometro- 
pia has been satisfactory in their ex- 


J. Hewitt Judd. 


perience. 


Morgan, M. W., Jr., and Olmsted, 
J. M. D. Quantitative measurements 
of relative accommodation and relative 
convergence. Proc. Soc. Exper. Biology 
and Med., 1939, v. 41, June, p. 303. 

Using a haploscope with a fixation 
distance of 40 cm., it was found that the 
limits to which accommodation could 
be changed without a change in con- 
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vergence were 4.75 D. and 0.75 D. Con- 

vergence could not be changed without 

slightly changing accommodation. 
George A. Filmer. 


Pascal, J. I. Power of cylinders in 
oblique meridians. Arch. of Ophth., 
1939, v. 22, Aug., pp. 290-291. 

The author points out that the tables 
giving the power of cylinder in any 
oblique meridian are only an approxi- 
mation since the effective power of a 
cylinder is always at right angles to the 
axis. J. Hewitt Judd. 


Riddell, W. J. B. A comparison of 
lens and skiascope methods in retinos- 
copy with undilated pupils. Brit. Jour. 
Ophth., 1939, v. 23, June, pp. 387-392. 

A description of a useful skiascope 
which has proved itself to be a time- 
saving instrument in routine hospital 
use for some thirty years. Readings by 
this method are more myopic than by 
the trial case. Figures are based on 
250 cases in which the trial frame and 
the skiascope have been compared. 
(Tables, references. ) 

D. F. Harbridge. 


Rundles, W. Z. Streak retinoscopy. 
Arch. of Ophth., 1939, v. 21, May, pp. 
833-843. 

The history of the invention and de- 
velopment of the streak retinoscope is 
reviewed, its use compared with that 
of the ordinary plane mirror, and a 
routine procedure outlined. The ad- 
vantages of the method are: clarity of 
the fundus reflex, ability to measure ac- 
curately the refraction of different 
meridians individually, greater ac- 
curacy for the determination of the axis, 
and ability to perform retinoscopy with 
undilated pupils. J. Hewitt Judd. 


Schaefer, R. A caliper for measuring 
the distance between the vertex of the 


contact glass and that of the spectacle 
lens. Klin. M. f. Augenh., 1939, y, 19 
June, p. 848. bs 


The instrument is described and j. 
lustrated. 


Sverdlick, José. Presentation of a 
lamp for afterimages and of a cop. 
gruent apparatus of the type of Tscher. 
mak. Arch. de Oft. de Buenos Aires 
1938, v. 13, Oct., p. 542. 

This communication, which does not 
lend itself to abstraction, concerns itself 
with a discussion of new methods of 
investigation of normal and abnormal 
retinal correspondence. 

Edward P. Burch, 


Thorne, F. H., and Murphey, H. §. 
Cycloplegics. Arch. of Ophth., 1939, y. 
22, Aug., pp. 274-287. 

The eyes observed for this investiga- 
tion were divided into four series, 
Homatropine hydrobromide, _ benze- 
drine, and paredrine were adminis- 
tered in different combinations and 
strengths. Two drops of a 5-percent 
solution of homatropine hydrobromide 
in conjunction with benzedrine sul- 
phate or paredrine hydrobromide, 6 
drops of a 2-percent solution of homat- 
ropine hydrobromide, and 1, 2, and 3 
drops of the same drug in 5-percent 
strength were found to depress ac- 
commodation with equal speed and to 
about the same degree. The period of 
greatest depression and the time until 
complete recovery were shorter when 
one drop of a 5-percent solution of 
homatropine hydrobromide was em- 
ployed and instilled with great care. It 
was found that multiple instillations of 
homatropine, with or without benze- 
drine or paredrine, retarded the average 
recovery time without increasing the 
speed of onset or the depth of the cy- 
cloplegia. An ointment containing 2- 
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percent homatropine was found to be 
the least satisfactory method of ad- 
ministering homatropine cycloplegic. 
Since all or a part of one drop is easily 
ficked from the eye and little effect ob- 
tained, at least two drops should be 
instilled. Benzedrine and _ paredrine 
when administered alone are moder- 
ately effective mydriatics and reach 
their maximum action in 27 minutes. 
They exert only a slight cycloplegic 
action, the average depression of ac- 
commodation being 0.75 diopter. 


J. Hewitt Judd. 


Town, A. E. Contact glasses for cor- 
rection of refractive errors in monocu- 
lar aphakia; production of binocular 
single vision. Arch. of Ophth., 1930, v. 
21, June, pp. 1021-1020. 

A brief history of the development 
and use of contact glasses is given. 
Three cases are reported illustrating 
that it is possible in cases of monocular 
aphakia to correct the disparity be- 
tween the size and focus of the images 
in the two eyes sufficiently to produce 
normal or nearly normal vision, includ- 
ing fusion and binocular vision. (Dis- 


cussion. ) J. Hewitt Judd. 


Trendelenburg, Wilhelm. The best 
light quality for the anomaloscope and 
the question of transitional cases be- 
tween the normal and protanomaly. 
Klin. M. f. Augenh., 1939, v. 108, June, 
p. 769. 


Since spectral distribution of lumin- 
osity varies with different sources of 
artificial light, respective readings on 
the anomaloscope correspondingly dif- 
fer. Consequent disadvantages in prac- 
tical and scientific evaluation of an- 
omaloscopic investigations are elim- 
inated by the quotient calculations pre- 
viously recommended by the author 
(see Amer. Jour. Ophth., 1930, v. 13, 


p. 451), and by adjustment of the slit 
nearer to the center of the whole range. 
An abnormal quotient indicates numer- 
ically the deviation of an anomalous 
case from the normal. The quotient is 
entirely independent of the kind of light 


source. C. Zimmermann. 


4 
OCULAR MOVEMENTS 


Adrogue, E., and Lagos, E. J. J. Case 
of lasting diplopia following operation 
for strabismus. Arch. de Oft. de Buenos 
Aires, 1938, v. 13, Oct., p. 512. 

Case report of a 17-year-old girl who 
was operated upon for correction of a 
40-degree left convergent squint. The 
left eye was amblyopic. Operation re- 
sulted in parallelism but was followed 
by crossed diplopia. Examination four 
years later showed 14 degrees of left 
external squint with persistent double 
vision which the authors attribute to 
abnormal persistence of the optico- 
spatial scheme which was present be- 
fore operation. Edward P. Burch. 


Bielschowsky, A. Lectures on motor 
anomalies. 11. Etiology, prognosis, and 
treatment of ocular paralyses. Amer. 
Jour. Ophth., 1939, v. 22, July, pp. 
723-734. 


Bielschowsky, A. Lectures on motor 
anomalies. 12. Ocular spasms, Amer. 
Jour. Ophth., 1939, v. 22, Aug., pp. 856- 
860. 


Borsotti, I. The diagnosis of paralysis 
and contraction of the vertical motor 
muscles of the eye. Ann. di Ottal., 1939, 
v. 67, April, p. 241. 

The diagnosis of paralysis of the ver- 
tical motor muscles of the eye, so often 
complicated by contraction of the an- 
tagonist muscle, presents difficulties 
for both the ophthalmologist and the 
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neurologist. This form may occasion 
numerous and serious disturbances not 
the least of which is torticollis, and the 
relief from its correction may be rapid 
and brilliant. To Bielschowsky we are 
indebted not only for the conventional 
terms now universally accepted of posi- 
tive and negative vertical divergence, 
but also for giving us exact methods of 
diagnosis with demonstrated cases. The 
only objection that can be raised in 
this connection is the complexity of 
the reasoning by which the individual 
diagnosis must be made. 

The author presents a method of 
greater simplification and exactitude 
based on the static rather than on the 
dynamic functions of the vertical 
muscles. Convinced of the value of the 
method proposed, he discusses the sub- 
ject under the following heads: (1) 
functions of the vertical motor mus- 
cles, (2) critical diagnostic points de- 
rived from loss of these functions, 
and (3) selection and coordination of 
the diagnostic criteria with France- 
schetti’s table. The technique for ex- 
amination of vertical diplopia and the 
appliances necessary to make the tests 
are considered. The value of the method 
as described is that it is not abstruse 
or complicated, but is exceedingly prac- 
tical and may be carried out quickly 
and easily. (Bibliography.) 

Park Lewis. 


Chavasse, F. B. The ocular palsies. 
Some clinical sequels of ocular palsy. 
Trans. Ophth. Soc. United Kingdom, 
1938, v. 58, pt. 2, p. 483. 


The author demonstrates with illus- 
trations the sequels of overaction, con- 
tracture, and secondary palsy from dis- 
use, the relation between primary and 
secondary deviations and between 
them and past pointing, the develop- 
ment of comitance, and the functional 


palsy of the contralateral antagonist 
sy contrast, in congenital palsy there 
is no amblyopia, no diplopia, no past 
pointing, and no excess of secondary 
deviation over primary. 

Beulah Cushman, 


Gifford, S. R. Paradoxic elevation of 
the lid. Arch. of Ophth., 1939, y, » 
Aug., pp. 252-256. (See Section 14, bee 
lids and lacrimal apparatus.) , 


Helfand, Max. Congenital familial ey. 
ternal ophthalmoplegia without ptosis: 
with a lesion of the pyramidal tract, 
Arch. of Ophth., 1939, v. 21, May, pp. 
823-827. 

The case of a 22-year-old woman jn 
whom the syndrome occurred is pre- 
sented, and the various theories to ac- 
count for the anomalies are reviewed, 
This syndrome would be produced if, 
during the fourth or fifth week of em- 
bryonic life, an abnormal bleb situated 
at the cephalic flexure should injure 
the anlage of the motor tract and spare 
the sensory anlage which is already 
ripened and therefore more resistant to 
pressure. J. Hewitt Judd. 


Morax, P. V. Paralyses of associated 
movements of the eyes. Ann. d’Ocul, 
1939, v. 76, May, pp. 337-376. 

Methodical examination of conjugate 
deviations of the eyes serves to sep- 
arate voluntary and reflex movements. 
Paralyses may involve only voluntary 
actions with preservation of reflex 
movements, or may be complete. The 
former may be due to lesions of the 
psychomotor centers for gaze in the 
prerolandic area or in the motor tracts 
passing from them through the pyram- 
idal pathways to the oculomotor nuclei. 
Central lesions seem to be associated 
with paralyses of voluntary lateral 
gaze, tract lesions with voluntary ver 
tical paralyses. 
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Complete paralyses, including loss of 
reflex movements, are found with le- 
sions in the immediate vicinity of the 
oculomotor nuclei,in the posterior white 
commissure, or in the posterior longitu- 
dinal bundle. Complete paralyses of 
elevation, depression, or both, with or 
without loss of convergence (Par- 
inaud’s syndrome) are due to a mesen- 
cephalic lesion destroying the white 
posterior commissure near the quad- 
rigeminal plate. Almost constant in- 
volvement of the neighboring pupil- 
lomotor centers explains the commonly 
associated disturbances in the light 
reflex. Complete paralysis of gaze to 
right or left is brought about by lesions 
destroying the posterior longitudinal 
bundle in the vicinity of the sixth 


nucleus. John M. McLean. 


Sala, Guido. A case of paralysis of 
upward movement of eyeballs together 
with rare associated symptoms. Boll. 
d’Ocul., 1938, v. 17, Oct., pp. 841-854. 


A woman of 35 years showing 
marked cardiovascular involvement 
with hypertension, after reaching the 
eighth month of gestation became sud- 
denly affected by the following symp- 
tomatology: retraction of both upper 
lids, downward deviation of both eye- 
balls, paralysis of upward movements, 
anisocoria, sluggish pupillary reactions, 
small retinal hemorrhages on the left, 
and left hemiparesis. All these symp- 
toms gradually disappeared after inter- 
ruption of pregnancy. The writer is of 
the opinion that the condition had a 
vascular origin, namely a cerebral 
hemorrhage. (Bibliography. ) 

M. Lombardo. 


Smith, M. I. Significance of false pro- 
jection in treatment of squint. Arch. of 
Ophth., 1939, v. 21, June, pp. 990-998. 

This report is based on a study of 600 
consecutive cases of strabismus from 
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the orthoptic clinic of the Wilmer 
Ophthalmological Institute. It was 
found that false projection occurred in 
approximately half of the patients with 
convergent squint and most often in 
squint developing before the age of two 
years. False projection occurred at any 
angle of deviation and was not influ- 
enced by amblyopia. Normal projection 
can be restored in the majority of cases, 
and is necessary for binocular vision. 


J. Hewitt Judd. 


Smukler, M. E. A flexible needle for 
the O’Connor cinch operation. Arch. of 
Ophth., 1939, v. 22, July, p. 112. 

The needle is made by replacing the 
short, rigid tip of the Hosford-Hicks 
needle with a wire tip which is gradu- 
ally tapered to a blunt end. The flexible 
tip is 3 cm. long and is made of 14- 
J. Hewitt Judd. 


gauge wire. 


Sobanski, Janusz. A lamp for the ex- 
amination of disturbances in ocular 
motility. Klinika Oczna, 1939, v. 17, pt. 
2, p. 217. 

The lamp consists of a globe encased 
in a round metal cylinder, with a 14- 


cm., vertical slit. (Illustrations.) 
Ray K. Daily. 


Weekers, L. Advancement or reces- 
sion in the treatment of strabismus? A 
procedure of recession. Ophthalmolo- 
gica, 1939, v. 97, May, p. 81. 

The effect of advancement depends 
essentially on shortening of the mus- 
cle; hence, it is advisable to strive for 
shortening from the start. It is neces- 
sary to make this shortening sufficient 
to avoid the disastrous effects of tenot- 
omy, and to use a technique that guards 
against loosening of the muscle after 
operation. The author describes his 
own method, which consists of resec- 
tion of a portion of the muscle and 
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suturing the end of the proximal por- 
tion to the old insertion of the muscle. 
F. Herbert Haessler. 


White, J. W., and Brown, H. W. Oc- 
currence of vertical anomalies associ- 
ated with convergent and divergent 
anomalies; a clinical study. Arch. of 
Ophth., 1939, v. 21, June, pp. 999-1009 ; 
also Trans. Amer. Acad. Ophth. and 
Otolaryng., 1938, 43rd mtg., p. 329. 

In a study of 11,600 persons it was 
found that 1,955 showed some anomaly 
of the motor muscles and 715 had a ver- 
tical anomaly. These are analyzed in 
groups having various combinations of 
lateral and vertical anomalies. Seven 
cases are reported in detail to illustrate 
that the vertical imbalance seems to be 
definitely responsible for the unsatis- 
factory results from treatment by glass- 
es, orthoptic training, or operation, and 
is an active factor in producing conver- 
gent and divergent strabismus. The 
changes in operative correction of 
lateral squint which a vertical deviation 
necessitates are discussed. In most 
cases the vertical imbalance should be 
corrected before the lateral imbalance. 
However, in those cases in which the 
lateral imbalance is marked it may not 
be possible to study the vertical im- 
balance properly until after the lateral 
deviation has been corrected. (Discus- 
sion.) J. Hewitt Judd. 


Yaskin, J. C. Paralysis of the extra- 
ocular muscles; clinico-anatomic con- 
siderations; report of cases of paralysis 
of the oculomotor and abducens nerves 
due to unusual causes. Arch. of Ophth., 
1939, v. 21, June, pp. 1010-1020. 

A clinico-anatomic review of the or- 
bital nerves, stressing the relation of 
the paranasal sinuses to the nerves sup- 
plying the extraocular muscles is given. 
The role of Dorello’s canal as a cause 
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of paralysis of the abducens nerye ‘ 
infections in the region of the petroy; 
apex or the sphenoid sinus, in increase, 
intracranial pressure, and in injuries 
and vascular lesions at the base of the 
skull is considered. The causes of paral. 
yses of the various extraocular muscle 
are reviewed and two cases with pais 
referable to the trigeminus nerve anj 
an associated sinus infection are fp. 
ported. Nine cases of isolated unilaterg 
paralysis of the abducens nerve of ob. 
scure origin terminated in recovery 
Causes of bilateral paralysis of the ab. 
ducens nerve with two cases of this 
condition are also considered. 


J. Hewitt Judd, 


5 
CONJUNCTIVA 


Agnello, F. Angioneurotic edema and 
allergic conjunctivitis. Boll. d’Ocul, 
1938, v. 17, Oct., pp. 878-884. (See See- 
tion 14, Eyelids and lacrimal appar- 
atus. ) 


Appelmans. Infectious conjunctivitis 
of Parinaud caused by the virus of the 
disease of Nicolas and Favre. Bull. Sox. 
Belge d’Opht., 1938, no. 77, p. 130. 
(See Amer. Jour. Ophth., 1939, v. 22, 
Aug., p. 936.) 


Bates, R. M. A case of cutaneous and 
conjunctival diphtheria. Brit. Jour. 
Dermatology and Syphilis, 1939, v. 51, 
Feb., pp. 76-79. 

A case of cutaneous diphtheria of 
the face with secondary involvement 
of the bulbar conjunctiva is reported. 
There was complete recovery of both 
lesions after treatment with antitoxin. 


T. E. Sanders. 


3ello, Domenico, Experimental te 
searches on natural histogenic immut- 
ity of the rabbit conjunctiva against 
pneumococcus, gonococcus, and diph- 
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theria bacillus. Boll. d’Ocul., 1938, v. 
17, Oct., pp- 816-840. 

These experiments were made by 
increasing the virulence of the pneu- 
mococcus before using it, by obtaining 
the gonococcus from patients affected 
by blennorrhagic conjunctivitis, or 
after decreasing the defense power of 
the rabbit conjunctiva by physical or 
chemical means. The slight local irrita- 
tive reaction after instillation of pneu- 
mococci, or the more intense reaction 
after instillation of a solution of silver 
nitrate followed by instillation of 
gonococcl, is due to mechanical closure 
of the lids or the chemical action of sil- 
ver nitrate. This is shown by negative 
bacteriologic findings in the conjunc- 
tival secretion. The natural immunity 
of the conjunctiva of the rabbit finds 
its foundation in the histologic struc- 
ture of its epithelium and the numer- 
ous lymphatic nodules underlying the 
stratified epithelium. The different ac- 
tion of bacteria in the human con- 
junctiva is due to the absence of lymph 
follicles and to the presence of cylindric 
epithelium which is highly susceptible 
to the action of germs. (Bibliography. ) 

M. Lombardo. 


Blaess, M. J. Circumcorneal telangi- 
ectasis. Arch. of Ophth., 1939, v. 21, 
June, pp. 1031-1033. 

This condition associated with nevus 
flammeus of the skin of the temple, lids, 
and bridge of the nose on the same side 
occurred in one eye of a man aged 54 
years. Choroidal vessels were not in- 
volved. A detailed description is given 
and the condition illustrated by a pho- 
tograph, Cataract extraction was per- 
formed without complication. 


J. Hewitt Judd. 


Blondel, G., and Bonhomme, F. 
Chronic pemphigus with ocular man- 
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ifestations. Bull. Soc. Belge d’Opht., 
1938, no. 77, p. 143. 

This affection is characterized by the 
sudden appearance of bullae of the con- 
junctiva which rupture so promptly 
that they often escape the attention of 
the clinician. Following their rupture 
cicatricial adhesions develop which are 
of great importance. The author re- 
ports a case in which the patient when 
first examined by an oculist had already 
developed in both eyes cicatricial en- 
tropion, deformity of the tarsus, trichi- 
asis, and symblepharon. At this stage 
one must make a differential diagnosis 
between trachoma, xerosis, pemphigus, 
and ocular diphtheria. In true chronic 
pemphigus we have the history of af- 
fections of the skin and mucous mem- 
branes. Treatment seems to offer but 
little hope for more than temporary re- 
lief. (References, illustration.) 

J. B. Thomas. 


Bonnet, P., Bonamour, G., and El 
Khalifah, M. Ocular chrysiasis (im- 
pregnation of the cornea and con- 
junctiva by gold). Arch. d’Opht. etc., 
1939, v. 3, May, p. 385. (See Section 6, 
Cornea and sclera.) 


Borsello, Giuseppe. Circumscribed 
hyperplasia of the palpebral conjunc- 
tiva with histologic findings similar to 
trachoma. Rassegna Ital. d’Ottal., 
1939, v. 8, Jan.-Feb., p. 84. 


The writer excised a large mass of 
hyperplastic tissue from the upper tem- 
poral quadrant of the left palpebral 
conjunctiva. The mass was papillomat- 
ous. The microscopic picture is de- 
scribed in detail and resembled greatly 
trachomatous tissue. After a full di- 
agnostic discussion the author comes 
to the conclusion that the tissue is a 
form of trachomatous vegetation, aris- 
ing primarily, and localized to a re- 
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stricted zone of conjunctiva. From the 
description of the eye, one would judge 
that the patient had an otherwise 
typical trachoma. (10 figures.) 
Eugene M. Blake. 


Braley, A. E. The rickettsia question 
in trachoma. 1. Microscopic observa- 
tions on the virus. Arch. of Ophth., 
1939, v. 21, May, pp. 735-740. 


A comparative study of smear prep- 
arations fixed in absolute methyl al- 
cohol and stained by the Giemsa method 
was made of the epithelial cells from 
normal, nontrachomatous, and tracho- 
matous conjunctivas. Mitochondria and 
keratin granules of normal living con- 
junctival epithelial cells as seen in the 
dark field can be stained by the Giemsa 
method. The inclusion bodies of tra- 
choma and of psittacosis are similar un- 
der dark-field illumination. The bodies 
described and photographed by Busac- 
ca, Cuénod and Nataf, and others un- 
doubtedly represent stained mito- 
chondria and keratin granules rather 
than rickettsias. J. Hewitt Judd. 


Braley, A. E. The rickettsia question 
in trachoma. 2. The louse as a possible 
disseminating agent for the virus. Arch. 
of Ophth., 1939, v. 22, Aug., pp. 262- 
270. 


The present studies were undertaken 
in an attempt to identify and cultivate 
the norma] rickettsia flora of the gastro- 
intestinal tract of the louse, to compare 
the morphologic structure of the Hal- 
berstaedter-Prowazek bodies of tra- 
choma with those of the cellular inclu- 
sions of the louse, to reproduce 
trachoma in baboons with lice obtained 
from patients with trachoma, and to 
infect the gastrointestinal tract of the 
louse with trachomatous material and 
then test the infectivity of such lice on 
the conjunctivas of baboons, It was 


found that less than 1 percent Of lice 
removed from Indian patients with 
trachoma show rickettsias in the gas. 
trointestinal tract. The rickettsias in , 
few lice, because of staining reaction 
and morphologic structure, appeared to 
be rickettsias of the louse (Rickettsia 
pediculi), but morphologically yo 
bodies found in the louse even Vaguely 
suggested the Halberstaedter-Prowy. 
zek bodies. Ground lice from Indian 
patients with trachoma did not transmit 
conjunctival disease to baboons. No 
rickettsias grew on the chorioallantoic 
membrane of the developing chick em- 
bryo. The trachoma virus in the gastro- 
intestinal tract of the louse disappeared 
within 48 hours. Ground lice infected 
with trachomatous material did not 
produce conjunctivitis in baboons. 


J. Hewitt Judd. 


Cuesta Yafiez, T. S. B. Treatment 
of trachoma and its complications with 
sulpharsenol. La Semana Méd., 1939, 
April 13, p. 840. 


Five cases are reported successfully 
treated with this drug. 
George A. Filmer. 


Dulewiczowa, M., and _ Okolow- 
Hrynkiewiczowa, G. Trachoma of the 
semilunar folds and caruncle. Klinika 
Oczna, 1939, v. 17, pt. 2, p. 249. 


Forty-nine patients with 93 eyes in 
the various stages of trachoma were 
examined with the slitlamp and corneal 
microscope under a 22 magnification. 
This study reveals that the caruncle 
and semilunar folds are involved in all 
the phases of trachoma; frequently the 
caruncle and semilunar folds show 
pathologic processes which have been 
concluded in the palpebral conjunctiva. 
The processes seen were lymphocytic 
infiltration, follicles, cicatrization, and 
xerosis. Papillary hypertrophy does not 
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occur because of the histologic struc- 
ture of these tissues. The temporal side 
of the caruncle, which approaches in 
structure the bulbar conjunctiva, is the 
seat of follicles, infiltrations, and 
cicatrices. Most frequently granula- 
tions on the plica semilunaris are found 
on its superior temporal portion. Small 
round follicles are not characteristic of 
trachoma and are found also in fol- 
licular conjunctivitis, but large follicles 
as well as follicular conglomerations 
are seen only in trachoma. These find- 
ings point to the importance of including 
the caruncle and plica in therapeutic or 
mechanotherapeutic procedures; other 
wise these structures may remain as 
contagion in apparently 


Ray K. Daily. 


sources of 
cured cases. 


Foley, H., and Parrot, L. Regarding 
the rickettsia of trachoma. Arch. 
d’Opht. etc., 1939, v. 3, March, p. 230. 


Foley and Parrot hasten to correct 
Poleff (see Amer. Jour. Ophth., 1938, 
v. 21, p. 1193), who stated that Busacca 
and Cuénod had demonstrated the iden- 
tity of intrafollicular rickettsia with 
the Prowazek corpuscles. On the con- 
trary, say Foley and Parrot, Busacca 
said they did not resemble each other. 
Foley and Parrot repeat their conclu- 
sions, the most important of which is 
that the true rickettsia of trachoma 
corresponds exactly with the inclusions 
of Halberstaedter and Prowazek. 


Derrick Vail. 


Hurst, V. R. Oculoglandular diseases 
with special reference to tularemia and 
Parinaud’s conjunctivitis. Amer. Jour. 
Ophth., 1939, v. 22, Aug., pp. 891-897; 
also Trans. Amer. Acad. Ophth. and 
Otolaryng., 1938, 43rd mtg., p. 363. 


Julianelle, L. A. Effect of trypsin on 
the virus of trachoma. Proc. Soc. Exper. 
iol. and Med., 1939, v. 40, pp. 222-223. 
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Separation of the virus of trachoma 
from the mixture of material obtained 
from conjunctival scrapings was at- 
tempted by digestion with trypsin. It is 
concluded that tryptic digestion causes 
inactivation of the virus, as none of the 
digest material was infective for mon- 


T. E. Sanders. 


keys. 

McKee, S. H. Gonorrheal ophthalmia 
cured after one week’s treatment with 
sulphanilamide. Arch. of Ophth., 1939, 
v. 21, June, pp. 1035-1036. _ 

A man aged 23 years presented the 
typical appearance of severe gonorrheal 
ophthalmia. In addition to the usual 
local treatment, 15 grains of sulphan- 
ilamide with 5 grains of sodium bi- 
carbonate every six hours were ad- 
ministered internally. By the third day 
the discharge was noticeably less, on 
the fifth day it had almost disappeared, 
and prolonged search for gonococci in 
an epithelial-cell smear gave negative 
J. Hewitt Judd. 


results. 


McKenzie, W. H. Tuberculosis of 
the conjunctiva. Amer. Jour. Ophth., 
1939, v. 22, July, pp. 744-749. 


Madroszkiewicz, M., and Przbyl- 
kiewicz, Z. Intraocular and intracranial 
inoculations of trachomatous material 
in animals. Klinika Oczna, 1939, v. 17, 
pt. 2, p. 265. 

The trachomatéus material was ob- 
tained from seven patients with frank 
trachoma. In six the Halberstaedter- 
Prowazek bodies were demonstrated, 
and a culture from four cases grew 
gram-negative bacilli as yet unde- 
scribed. The intracranial inoculations 
produced perivascular infiltrations but 
no follicles. The inoculations into the 
vitreous of rabbits produced in one 
case a conjunctival folliculosis resem- 
bling trachoma, but follicles in the 
vitreous could not be demonstrated. 


Ray K. Daily. 
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Manditch. The diagnostic value of strata. The procedure is carrieg out 


the Weil-Félix reaction in trachoma. 
Rev. Internat. du Trachome, 1939, v. 16, 
April, p. 92. 

Numerous blood tests were carried 
out on 50 trachomatous and 50 nontra- 
chomatous subjects. Among  tracho- 
matous individuals the reaction was 
positive in 23 of the 50 cases, and 
among nontrachomatous individuals, in 
15 of the 50 cases. The author’s opinion 
is that the Weil-Félix reaction has no 
significant diagnostic value in tracho- 
ma. J. Wesley McKinney. 


Michels, M. W. Sulphanilamide in 
the treatment of gonorrheal ophthalmia 
in children. Jour. of Pediatrics, 1938, 
v. 13, Oct., pp. 527-541. 

Fifteen patients with gonorrheal 
ophthalmia, at ages varying from five 
days to three years, were treated with 
sulphanilamide, one grain per pound 
per day. This series had an average 
hospitalization of 5.8 days, while a con- 
trol series of 32 cases showed an aver- 
age hospitalization of 28.5 days. In the 
cases thus treated there was a rapid 
decrease in swelling and discharge, 
with less corneal involvement. No toxic 
symptoms were noted in any case. 


T. E. Sanders. 


Moretti, Egisto. Treatment of tra- 
choma by loosening the conjunctiva. 
Rassegna Ital. d’Ottal., 1939, v. 8, Jan.- 
Feb., p. 47. 


Together with crushing of the fol- 
icles in trachoma by roller forceps and 
gentle curettage of the granules, Mo- 
retti recommends a procedure which he 
calls loosening of the conjunctiva. This 
is done by making an incision in the 
conjunctiva just above the outer edge 
of the upper tarsus, introducing a 
spatula, and gently freeing the adenoid 
and subepithelial layer from the deeper 


over the entire extent of the conjune- 
tiva, both palpebral and bulbar, Ay 
ointment of 3-percent tannic acid is 
placed in the conjunctival sac and the 
eye bandaged. Very satisfactory results 
are claimed for this minor surgical Op- 
eration. (6 figures.) 
Eugene M. Blake. 


Poleff, L. Passage of “rickettsioig 
corpuscles” of trachoma on the tissue 
of the human eye outside the organism 
and general observations on the culture 
of these formations in vitro. Rey. Ip- 
ternat. du Trachome, 1939, v. 16, April, 
p. 79. 

In order to help clear up the ques- 
tion of the etiologic significance of 
rickettsioid bodies in trachoma, a 
method of culture in vitro by explanta- 
tion of tissue was devised. Human 
placenta and cornea were found to 
make good culture media. 


J. Wesley McKinney. 


Radlo, P., and Rostkowski, L. Se- 
rologic studies in trachoma. Klinika 
Oczna, 1939, v. 17, pt. 2, p. 281. 

A total of 525 persons, of whom 350 
had trachoma, were given the Weigl 
and Weil-Félix tests. The results were 
negative relative to the significance of 
typhus rickettsia in trachoma; there 
was no appreciable difference in the re- 
sponse of the trachomatous and normal 
individuals. Ray K. Daily. 


R6tth, Andras. Replacement of con- 
junctiva by fetal membrane. Orvosi 
Hetilap, 1939, v. 83, June, p. 539. 

Fetal membrane is a suitable mem- 
brane for substituting conjunctiva 
when this tissue becomes defective 
from a destructive disease or trauma. 
It is to be preferred to mucous mem- 
brane, especially when bulbar con- 
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unctiva has to be substituted. Amnion 
ae an embryonic tissue has the abil- 
‘ty of adaptation and heals with a lus- 


trous surface. R. Grunfeld. 


Schousboé, F., Some manifestations 
observed in North Africa of hereditary 
and acquired syphilis in the region of 
the limbus. Ann. d’Ocul., 1939, v. 76, 
May, pp. 376-390. 

Lesions in or near the limbus are 
frequently seen in North Africa. They 
are all associated with syphilis, either 
acquired or congenital. The author dis- 
cusses them as (1) segmentary and 
nodular interstitial keratitis, (2) nod- 
ular scleroconjunctivitis, and (3) nod- 
ular sclerokeratitis. Such lesions are 
frequently (63 percent) found in chil- 
dren.from five to ten years old. Among 
children, girls are more frequently af- 
fected (70 percent), but in adults there 
is no sex distinction. In children the 
lesions are usually monocular, in adults 
binocular. Trachoma is often found as 
an associated condition, and so is tuber- 
culosis. All cases improve promptly on 
antisyphilitic iodide-mercury therapy. 
(Tabulation of details in a series of 30 
cases.) John M. McLean. 


Senger, W. Further reports of an 
epidemic conjunctivitis of unknown 
etiology. Miinch. med. Woch., 1939, v. 
86, April 21, p. 607. (See Section 6, 
Cornea and sclera.) 


Slobozianu, H., and Herscovici, P. 
Treatment of gonococcal conjunctivitis 
of the newborn by the organic deriva- 
tives of sulphur. Ann. d’Ocul., 1939, v. 
176, June, pp. 466-470. 

Seventeen cases of gonococcal con- 
junctivitis in the newborn were treated 
with sulphanilamide compounds. The 
first six were treated with uliron in a 
dosage varying from 0.5 to 0.75 gm. a 
day for the first few days and then 


0.25 gm. a day. Chemotherapy was com- 
bined with local irrigation every four 
hours. Two out of six cases were re- 
sistant to the therapy and were not 
cured until sixteen and eighteen days 
later respectively. The other four re- 
sponded more promptly and were well 
in about a week with the disappearance 
of the gonococcus from the fourth to 
the eighth day. A second series was 
treated with rodilone. Two of these 
were somewhat resistant to chemo- 
therapy and routine local treatment had 
to be resorted to. The other three were 
cured within seven to ten days. Dosage 
of rodilone was the same as that of 
uliron. A third series of six cases was 
given the classical local treatment plus 
dagenan (sulphapyridine). Infants of 
normal weight received 0.5 gm. a day 
and prematures 0.25 gm. a day, divided 
into six doses. In all these cases secre- 
tion diminished on the third or fourth 
day and disappeared on the fourth or 
fifth. Bacteriologic cure was obtained 
within three to six days. None of 
these cases was resistant to chemo- 
therapy. Tolerance in the newborn to 
these organic sulphanilamide deriva- 
tives was very good. None of the 17 
infants treated showed vomiting, diar- 
rhea, or loss of weight; a few had a 
light cyanosis which disappeared when 
sodium bicarbonate and vitamin C were 
given. Apparently combination of class- 
ical external treatment and oral admin- 
istration of sulphanilamide compounds 
gives best and most rapid results. Com- 
parison of results with the three drugs 
used suggests that dagenan is some- 
what more effective. The authors con- 
clude that if a marked improvement is 
not noted after five days of proper 
internal treatment, then classical local 
therapy should be used. If after ten 
days of treatment the conjunctivitis is 
not cured, they advise stopping chemo- 
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therapy in order to avoid possible toxic 
reaction. John M. McLean. 


Smitmans, F. K. Keratoconjunctiv- 
itis epidemica 1938. Med. Klin., 1939, 
v. 35, Feb. 24, pp. 234-237. (See Sec- 
tion 6, Cornea and Sclera.) 


Sorsby, A., Hamburger, R., Coveney, 
M. F., and Nevin, M. E. The etiology 
and treatment of phlyctenular ophthal- 
mia. Trans. Ophth. Soc. United King- 
dom, 1938, v. 58, pt. 1, p. 173. 


A previous survey of patients ad- 
mitted with a diagnosis of phlyctenular 
disease (see Amer. Jour. Ophth., 1937, 
v. 20, p. 663) compared the results of 
positive tuberculin reactions in them 
with those obtained in the group admit- 
ted for blepharitis. 

The phlyctenular group were 75.4 
and 50 percent positive in two differ- 
ent age groups, as against 19.7 and 9.4 
percent respectively in blepharitis. Ra- 
diological evidence of pulmonary tuber- 
culosis was found in 70.7 percent in 
the phlyctenular group as against 16.1 
percent in the control group. Three 
cases of clinical tuberculosis developed 
in the phlyctenular group and none in 
the blepharitis group. Twenty-two 
cases of definite tuberculosis were seen 
in the 239 phlyctenular cases and none 
in the 429 cases of blepharitis. Clinical 
tuberculosis was found distributed to 
the hip joint (2 cases), spine (1), cervi- 
cal glands (3), and chest (16), including 
1 with chest and elbow. The sedimenta- 
tion rate was found to be elevated in 82 
percent of the active phlyctenular cases 
and in 14 percent of the active blephar- 
itis cases. 

Treatment for phlyctenular disease 
consisted of attention to fresh air and 
diet. Atropine and dark glasses were 
usually the only local remedies used. 
The Mantoux or intradermal test was 
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found to be a more sensitive tuberculin 
test than the Moro dermotubin test 
Beulah Cushman. 


Stewart, F. H. The etiology of tra. 
choma. Brit. Jour. Ophth., 1939, y. 23 
June, pp. 373-380. 


The author discusses the etiology of 
trachoma under the divisions of allied 
parasites, filterability, virulence of tra. 
choma, animals susceptible to tracho- 
ma, and carriage by insects. The para- 
sitic cause of trachoma was established 
in 1907 as a virus, the most conspicuous 
form of which is the Prowazek-Halber- 
staedter inclusion body. It is further re- 
marked that while inclusion bodies are 
abundant in some instances, they are 
scarce and difficult to locate in others. 
Experiments on filtration of the virus 
have resulted in contradictory findings, 
and carriage by flies, lice, and other in- 
sects has not been fully substantiated. 
Infection is usually by direct contact, 
although mechanical carriage by cloth 
or flies for a short time is possible. 


(Figures, references. ) 
D. F. Harbridge. 


Szinegh, Béla. Electyl in the treat- 
ment of blennorrhea. Orvosi Hetilap, 
1939, v. 83, Feb., p. 201; also Klin. M. 
f. Augenh., 1939, v. 102, June, p. 800. 

Quick and smooth healing was ob- 
tained in blennorrhea following the 
oral administration of electyl, a ben- 
zol-sulpho-dimethyl-amido preparation. 
The customary milk injections, how- 
ever, must not be abandoned. The drug 
acts through the medium of the re- 
ticuloendothelial system. In case this 
system is exhausted, as in lues, the 
drug is not effective. R. Grunfeld. 


Taborisky, J. Problems of trachoma 
and the methods of their solution. Rev. 
Internat. du Trachome, 1939, v. 16, 
April, p. 65. 


| 
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The author considers the diagnosis 
and the initial stage of trachoma and 
discusses the differentiation between 
trachoma and follicular conjunctivitis. 

J. Wesley McKinney. 

Trantas, A. An operative treatment 

of vernal catarrh called by J. Shimkin 


“antepositio conjunctivae fornicis.” 
Klin. M. f. Augenh., 1939, v. 102, June, 
p. 850. 


Of 1,150 cases of vernal catarrh in 
Constantinople and Athens, six were 
found to have lost the vision of one or 
both eyes, showing that this condition 
does not always have a benign course. 
In cases of unusually long duration 
with severe changes, it may be of bene- 
fit to excise the tarsal conjunctiva and 
pull down the conjunctiva of the fornix, 
suturing it to the lowest part of the 
exposed tarsus. C. Zimmermann. 


Urbanek, J., and Roschkott, A. Influ- 
ence of seasons and weather on the fre- 
quency curve of scrofulous keratocon- 
junctivitis. Klin. M. f. Augenh., 1939, v. 
102, May, p. 668. (See Section 6, Cornea 
and sclera.) 


6 
CORNEA AND SCLERA 


Arruga, H. The corneal graft. Arch. 
d’Opht. etc., 1939, v. 3, April, p. 289. 

The history of this operation is 
briefly discussed. The indications have 
increased in the last few years, thanks 
to better instrumentation and better 
understanding of important factors. In 
reviewing the entire subject, the author 
includes his own experience of 26 cases, 
and is able to draw certain conclusions 
of importance. The most favorable 
cases are those following interstitial 


keratitis, scrofula, trauma, circum- 
scribed ulcer, thermic or chemical su- 
perficial burns. A central leucoma 


surrounded by healthy cornea is almost 
always successfully operated upon (80 
percent). The chances of success there- 
fore vary with the extent of corneal 
opacification. The initial cause of the 
leucoma has no bearing on its operabil- 
ity. Recently keratoplasty has been suc- 
cessfully used in cases of hereditary 
corneal dystrophy and in advanced 
keratoconus. Unfavorable cases are 
those of total leucoma, abnormal ocular 
tensions (hypo and hyper), and deep 
vascularization of the corneal stroma. 
Superficial vascularization can be dis- 
sected off prior to keratoplasty. The 
glaucomatous eye should be operated 
upon (the author prefers the Lagrange 
sclerectomy) before the grafting op- 
eration is attempted. Aphakia does not 
constitute a contraindication. 

Cadaver material is extensively used. 
The age of the deceased has no bear- 
ing on the success. The condition of 
the donor tissue is not so important as 
the condition of the recipient’s cornea. 
The graft should be subjected to tem- 
perature below freezing to desensitize 
the tissue. The author wraps the graft 
in gauze soaked with sterile water and 
places it in an ice box. Good results 
have been obtained with material so 
treated, even at the end of two days. 
The instrumentation (the author pre- 
fers the Grieshaber trephine), prepara- 
tion of the patient, and technique of 
the operation (especially keeping the 
graft in place by sutures, conjunctival 
flap, or both) are described. Kerato- 
plasty can be repeated if necessary. The 
complications are as follows: (1) Fail- 
ure of the graft to adhere (seldom seen 
following the modern technique). (2) 
Ocular hypertension (very common, 
and can be treated by paracentesis, mi- 
otics, or, if necessary, a fistulization op- 
eration). Hypertension compromises 
the transparency of the graft, and leads 
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to complicated astigmatism. Contact 
glasses may be used to aid in keeping 
the graft from swelling. (3) Opacifica- 
tion of the graft (the most frequent 
complication). This may appear after 
the first few weeks have elapsed, and 
sometimes after the first month. It is 
rare that the transparency of the 
cornea changes after five or six months. 
Dionin, vitamin A, picric-acid salve, 
subconjunctival injections of sodium 
chloride, paracentesis, foreign-protein 
injections, and the administration of 
vitamins and tonics are utilized in com- 
bating opacification. The statistics of 
results obtained by various authors 
show 15 to 20 percent success with 
transparency, 35 to 40 percent semi- 
transparency, and 40 to 50 percent 
opacification. In successful cases the 
vision varied between 0.2 and 0.5. (Il- 
lustrations, bibliography.) 
Derrick Vail. 


Badot, J. Traumatic keratitis. Bull. 
Soc. Belge d’Opht., 1938, no. 77, p. 169. 


The author reports two cases of 
traumatic keratitis, one of which after 
a few days developed progressive in- 
filtration of the corneal parenchyma. A 
Wassermann blood test was strongly 
positive and specific treatment was suc- 
cessful. Simple traumatic interstitial 
keratitis, uninfluenced by some exist- 
ing diathesis, must be rare. To estab- 
lish a diagnosis of syphilitic traumatic 
parenchymatous keratitis one must be 
certain of injury, followed after a delay 
of five or six days by corneal infiltra- 
tion, and accompanied by a positive 
Wassermann reaction. In discussing 
this report, Jeandelize stated that it was 
his custom, before operating on the 
cornea, to give antisyphilitic treatment 
to patients known to be syphilitic. This 
whole problem is fraught with medico- 
legal possibilities. (8 references.) 

J. B. Thomas. 
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Castroviejo, Ramon. Present Status 
of keratoplasty. Arch. of Ophth., 1939 
v. 22, July, pp. 114-126. > 


The author discusses the sources of 
donor material, types of keratoplasty, 
and techniques employed by the sur. 
geons who have pioneered in this type 
of work, and whose methods are most 
widely used at present (Elschnig, Fila- 
tov, Thomas, and Castroviejo). (Draw. 
ings, photographs, bibliography.) 
J. Hewitt Judd. 


Bailey, J. H., and Saskin, E. Treat. 
ment of severe corneal ulcer with sul- 
phanilamide. Arch. of Ophth., 1939, y, 
22, July, pp. 89-96. 


In nine cases of severe involvement 
of the eye, sulphanilamide was admin- 
istered with strikingly favorable re- 
sults. Six of these cases were of severe 
corneal ulcer, the ulcer in most in- 
stances being due to chemical burns and 
trauma. The subjective improvement 
was rapid and spectacular, and the final 
visual acuity extremely good. While 
the lesions healed slowly, progress was 
more satisfactory than with the usual 
measures employed for these condi- 
tions. Medication was exclusively by 
mouth. All of the patients exhibited side 
effects which, however, did not inter- 
fere appreciably with the pursuit of the 
treatment. J. Hewitt Judd. 


Berliner, M. L. Lipin keratitis of 
Hurler’s syndrome (gargoylism or dy- 
sostosis multiplex). Arch. of Ophth., 
1939, 22, July, pp. 97-105. 


Slitlamp examination of the corneas 
of three patients revealed a typical form 
of infiltration. With oblique illumina- 
tion it was seen as a diffuse cloudiness, 
but in optical section the opacity was 
seen to be composed of a fine, yellowish- 
white granular deposit in the deeper 
corneal layers. Histologic examination 


+ 
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of one eye, obtained at autopsy, showed 
the deposit to be lipin lying in the spin- 
dle-shaped interlamellar spaces. (Pho- 


tographs, photomicrographs. ) 
J. Hewitt Judd. 


Brav, Aaron. Neoprontosil in the 
treatment of recurrent trachomatous 
ulcerations of the cornea. Amer. Jour. 
Ophth., 1939, v. 22, Aug., pp. 901-902. 


Friede, Reinhard. Keratoplasty fol- 
lowed by lens extraction in juvenile 
corneal maculae and excessive myopia. 
Klin. M. f. Augenh., 1939, v. 102, May, 
p. 687. 


A man of 45 years with postscrofu- 
lous corneal scars failed to get better 
vision with correction. Improvement of 
vision was obtained by keratoplasty 
with subsequent extraction of the lens. 
Friede had better results with trans- 
plants of cadaver cornea than with 
those from enucleated eyes. Experi- 
ence has shown that clear healing is de- 
pendent on the quality of the flap. 

C. Zimmermann. 


Givner, Isadore. Episcleral ganglion 
cells. Arch. of Ophth., 1939, v. 22, July, 
pp. 82-88. 

An accessory ciliary ganglion of Ax- 
enfeld found in a case of hypertensive 
neuroretinitis is described and is illus- 
trated by photomicrographs. Since, in 
a study of ten consecutive eyes, gang- 
lion cells were found in every eye, situ- 
ated usually with a ciliary nerve either 
sclerally, episclerally, or a short dis- 
tance removed from the globe, it is 
thought that they are probably present 
in every eye. By looking for these in 
each instance and classifying the 
changes as to type and the pathologic 
condition with which they are associ- 
ated, a better understanding of their 
true function might be obtained. 

J. Hewitt Judd. 


Kirwan, E. O’G. Transplantation of 
the cornea. Arch. of Ophth., 1939, v. 22, 
July, pp. 21-24. 

A transplantation was done on the 
eye of a Hindu woman aged 26 years, 
which presented an extensive opacity 
from interstitial keratitis. The diameter 
of the graft was 4.5 mm. and that of the 
trephine hole in the recipient’s cornea 
was 4.75 mm. The graft was kept in po- 
sition by two fine-silk cross-sutures. 
Normal vision was obtained and was 
still present after six months. A color 
plate shows a marked clearing of the 
periphery of the cornea after the opera- 
tion. J. Hewitt Judd. 


Laval, Joseph. Absorption lines of 
the cornea. Arch. of Ophth., 1939, v. 22, 
Aug., pp. 257-261. 

The literature is reviewed and a case 
reported in which one eye presented a 
central, grayish opacity of the cornea 
through which were coursing clear lines 
anastomosing with each other in many 
places. Between these transparent lines 
the opaque area was of unequal density 
and multiple fine straight lines of clear- 
ing were seen. The slitlamp revealed 
in the center of each clear line a dense 
white line which could be followed to 
the limbus where it was continuous 
with blood vessels. In the cornea proper 
the lumens were closed and empty. 
(Discussion. ) J. Hewitt Judd. 


McDonald, R. and Pettit, H. The 
production of corneal ulcers in the rab- 
bit. Arch. of Ophth., 1939, v. 21, May, 
pp. 817-822. 

The results of this investigation in- 
dicate that fairly standard staphylococ- 
cic ulcers suitable for experimental pur- 
poses can be produced by injecting liv- 
ing staphylococci into the corneas of 
rabbits previously sensitized by subcu- 
taneous injection of specific heat-killed 


J. Hewitt Judd. 


vaccine. 
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Moretti, Egisto. Perirrhaphy in the 
treatment of corneal ulcers and opaci- 
ties and of interstitial keratitis. Amer. 
Jour. Ophth., 1939, v. 22, Aug., pp. 882- 
886. 


Mutch, J. R., and Richards, M. B. 
Keratoconus experimentally produced 
in the rat by vitamin-A deficiency. Brit. 
Jour. Ophth., 1939, v. 23, June, pp. 381- 
386. 

Keratoconus was produced experi- 
mentally as a sequel to acute xeroph- 
thalmia in rats on a vitamin-A-free diet. 
While the cornea regained its normal 
contour following several weeks of 
feeding with vitamin A, corneal nebulae 
and myopia continued as lasting de- 
fects. If vitamin A was given early the 
eyes cleared rapidly with no apparent 
abnormality, but if delayed the eyes 
became perforated and useless for 
further experiment. D. F. Harbridge. 


Rose, Heinrich. The disease picture 
of blue sclerotics, abnormal brittleness 
of bone, and defective hearing (Adair- 
Dighton’s syndrome). Graefe’s Arch., 
1939, v. 140, pt. 2, pp. 278-302. 


The history of this syndrome is re- 
viewed, beginning with Eckmann’s 
description in 1788 of familial fragility 
of bone, and including Spurway’s re- 
port in 1896 of the combination of blue 
scleras with bone fragility. The author 
gives credit to Adair-Dighton for first 
recording the triad of blue scleras, 
brittle bones, and defective hearing; 
and reproduces his original paper (The 
Ophthalmoscope, 1912, v. 10, p. 188). 
Three families with the Adair-Dighton 
syndrome are reported. The etiology, 
pathology, roentgenographic findings, 
and associated lesions reported by 
many different writers are discussed. 
(Color photographs, roentgenograms, 
complete bibliography.) 

Charles A. Perera. 


ABSTRACTS 


Urbanek, J., and Roschkott, A, In. 
fluence of seasons and weather on the 
frequency curve of scrofulous kerato. 
conjunctivitis. Klin. M. f. Augenh, 
1939, v. 102, May, p. 668. 

It is a well-known fact that scrofy. 
lous keratoconjunctivitis is much more 
frequent in spring than in summer or 
winter. It is not clear whether the in- 
creased radiation of the sun in spring 
or the lack of light in winter is re. 
sponsible. Since scrofulosis is a form 
of tuberculosis, the influence of the 
more intense radiation of the sun, which 
in spring is especially rich in ultra- 
violet, on the tubercle bacillus must be 
studied. The investigations are pre- 
sented in tabular form. 

C. Zimmermann. 


7 


UVEAL TRACT, SYMPATHETIC 
DISEASE AND AQUEOUS 
HUMOR 


Davson, Hugh. The distribution of 
sodium between the aqueous humor 
and the blood plasma of cats. Jour. of 
Physiology, 1939, v. 96, July 14, p. 194. 

Distribution of between 
aqueous humor and blood serum was 
found to occur in a concentration ratio 
of 1.03, as compared to a theoretical 
value of 1.04. Blood drawn under nem- 
butal anesthesia gave the same values 
as that drawn without anesthesia. 

George A. Filmer. 


sodium 


Gordiiren, S., and Sohr, H. Histolo- 
gic and clinical investigations in sympa- 
thetic ophthalmia. Klin. M. f. Augenh., 
1939, v. 108, June, p. 830. 

After enucleation per- 
forating injuries or operations, 428 
globes were examined histologically 
with regard to signs of sympathizing 
inflammation. In 0.25 percent of the 
eyes with perforating injuries and in 
0.045 percent of those with injuries 


following 
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following operations positive histologic 
changes were found. Clinically, half of 
the former and all of the latter had 
shown signs of sympathetic ophthal- 
mia. Sixty percent of the patients 
whose eyes had shown positive his- 
tologic findings or had been removed 
on account of suspicion of sympathetic 
ophthalmia were investigated after 
several years. In none had clinical 
signs of sympathetic ophthalmia oc- 
curred in the second eye. 
C. Zimmermann. 


Kemp, Robert. A note on chronic 
iridocyclitis with special reference to 
the sarcoidosis of Boeck. Brit. Jour. 
Ophth., 1939, v. 23, July, pp. 455-460. 

The disease is one of importance to 
the ophthalmologist because of its 
obscure etiology and poor prognosis. 
The course of the disease is chronically 
progressive and is not amenable to 
treatment. Sarcoidosis is not a cause 
in the majority of instances. (Tables, 
references. ) D. F. Harbridge. 


Machado, N. R. Postinfectious optic 
neuritis and acute iridocyclitis. Tra- 
balhos do Primeiro Cong. Brasileiro de 
Ophth., 1936, v. 2, pp. 517-521. (See 
Section 11, Optic nerve and _ toxic 
amblyopias. ) 


Seager, L. D. Effect of potassium 
chloride on the normal and denervated 
iris. Jour. Pharmacology and Exper. 
Therapeutics, 1939, v. 66, June, p. 202. 
(See Amer. Jour. Ophth., 1939, v. 22, 
July, p. 792.) 


Sorsby, Arnold. Choroidal angio- 
sclerosis with special reference to its 
hereditary character. Brit. Jour. 
Ophth., 1939, v. 23, July, pp. 433-444. 

A review of the literature with an 
etiologic consideration of the cases 
described. Case reports of familial 


choroidal sclerosis are discussed. 
Further study and elucidation are 
recommended by the author. (Figures, 
references. ) D. F. Harbridge. 


Theodore, F. H., and Lewson, A. C. 
Bilateral iritis complicating serum 
sickness. Arch. of Ophth., 1939, v. 21, 
May, pp. 828-832. 

The authors review the literature 
showing the vulnerability of the iris 
in allergic reactions and report the case 
of a man aged forty years who de- 
veloped bilateral during the 
course of serum sickness. This ap- 
parently is the first case to be recorded. 

J. Hewitt Judd. 


iritis 


8 
GLAUCOMA AND OCULAR TENSION 


Igersheimer, Joseph. Can glaucoma 
influence transudation from the retinal 
vessels? Ophthalmologica, 1939, v. 97, 
June, p. 146. 

The author observed a 42-year-old 
male with hypertension and with sec- 
ondary glomerulonephritis or con- 
tracted kidney. The urea and uric-acid 
contents of the blood were extremely 
high. While under observation during 
the 1% years preceding his death, a 
glaucoma simplex developed but signs 
of hypertensive retinal disease were 
conspicuously absent. The visual field 
and intraocular tension were not 
measured during the course of clinical 
examination. Findings of retrolaminary 
optic atrophy with small lacunae, seen 
in histologic preparations of the eye- 
balls and optic nerves, were considered 
sufficient evidence for the diagnosis of 
glaucoma. The author points out that 
it has not been demonstrated that 
vascular hypertension is a cause of 
glaucoma although the intraocular ten- 
sion has been observed to vary with 
the blood pressure. The retrolaminary 
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atrophy may have been caused by 
morbid changes in the peripapillary 
blood vessels of Zinn or even in 
branches of the central artery within 
the optic nerve. 

The second topic of interest is the 
question of whether the absence of 
retinopathy can be ascribed to the 
intraocular hypertension. In so far as 
it reduces the hydrostatic pressure- 
head, it reduces the force which acts 
in the transudation of fluid into the 
retinal tissue. F. Herbert Haessler. 


Korte, Walter. Contribution to the 
heredity of glaucoma. Klin. M. f. 
Augenh., 1939, v. 102, May, p. 664. 

A mother with chronic glaucoma had 
two children with typical congenital 
hydrophthalmos. The author interprets 
this as transition of chronic glaucoma 
to hydrophthalmos by direct hereditary 
transmission. Another child of two 
years in the same village had typical 
congenital hydrophthalmos, but both 
parents were healthy. However, an 
hereditary relationship with the other 
family was found. C. Zimmermann. 


Pincus, M. H. Nevus flammeus as- 
sociated with glaucoma. Arch. of 
Ophth., 1939, v. 21, May, pp. 741-745. 

The literature is briefly reviewed 
and the case of a man aged 45 years is 
presented in which unilateral nevus 
flammeus was associated with glau- 
coma of the corresponding eye. The 
case illustrates that the glaucoma need 
not be of the infantile type; that blind- 
ness, total or partial, need not be as- 
sociated with this condition; and that 
a change in the capillary permeability 
seems to be the best explanation for 
the phenomena observed in this disease. 

J. Hewitt Judd. 


Weinstein, Paul. Pathogenesis of 
thrombosis of the central retinal vein 


and of consecutive glaucoma. B;;; 
Jour. Ophth., 1939, v. 23, June, pp, 392. 
396. (See Section 10, Retina ang 
vitreous. ) 


CRYSTALLINE LENS 
Barraquer, I. The corneoscleraj 


suture in intracapsular extraction of 
senile cataracts. Ann. d’Ocul., 1939, y, 
176, June, pp. 470-475. 


After reiterating the advantages of 
his operation of “phacoerisis” and 
criticizing his critics the author de. 
scribes briefly his method of closing the 
wound with six corneoscleral sutures, 
These sutures are placed in the sclera 
and cornea after the eye has been 
opened, using a very sharp needle and 
holding the cornea with Hess forceps 
while the needle is being introduced, 
If they are inserted properly they 
should decrease the incidence of 
anterior-chamber hemorrhage, vitreous 
prolapse, secondary reopening of the 
wound, and postoperative astigmatism. 
No cases are cited and no statistics are 
given. John M. McLean. 


Darby, W. J., and Day, P. L. Xylose 
as a cataractogenic agent. Proc. Soc. 
Exper. Biology and Med., 1939, v. 41, 
June, p. 507. 


It is known that cataracts may be 
experimentally produced by galactose. 
In this investigation another mono- 
saccharide, xylose, was studied. Young 
rats fed xylose developed cataractous 
changes in the same length of time as 
those fed galactose, while controls re- 


ceiving glucose showed no lens 
changes. George A. Filmer. 
Hilding, Anderson. Efficiency of 


various wound closures in prevention 
of prolapse of the iris after cataract 


( 


Brit. 
). 392. 
and 
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operations; experimental study. Arch. 
of Ophth., 1939, v. 22, Aug., pp. 177-192. 

Animal eyes were subjected to four 
different operative procedures and then 
tested as to their ability to withstand 
pressure. They were prepared and 
mounted on a special clamp in such a 
way that a measured amount of pres- 
sure could be applied to them either 
externally or internally. Each eye was 
tested under all four operative condi- 
tions. It was found that even with short 
limbal incisions, the wound would 
gape readily, and prolapse of the iris 
would occur at comparatively low 
pressures. Conjunctival flaps and 
pockets were essentially ineffective in 
reinforcing limbal incisions so as to 
prevent this complication. Sutures 
placed directly in the limbal incision 
were effective in holding the wound 
closed and preventing herniation of the 
iris. An opening in the iris which 
allowed the fluid to escape from the 
posterior chamber was a further pro- 
tection against herniation. 


J. Hewitt Judd. 


Hilding, Anderson. Mechanics of 
prolapse of the iris in cataract opera- 
tions; clinical observations and a 
method of prevention. Arch. of Ophth., 
1939, v. 22, Aug., pp. 171-176. 

Based on observations in the Holland 
Ophthalmic Clinic in India it was found 
that prolapse of the iris is due pri- 
marily to imprisonment of the aque- 
ous of the posterior chamber behind 
the iris when the cornea suddenly 
opens. Imprisonment of the aqueous 
occurs because the iris applies itself so 
closely against the posterior corneal 
surface about the breach in the wound 
that a relatively water-tight seal is 
formed. This seal may form in the 
presence of either a round or a keyhole 
pupil. An operative procedure has been 


developed which will prevent prolapse 
of iris and incarceration after cataract 
extraction in practically all cases. This 
consists of two corneoscleral sutures 
placed at the 10:30 and 1:30-o0’clock 
positions, incision within the loops at 
the limbus without conjunctival flap, 
and three tiny peripheral iridotomy 
openings at the 10, 12, and 2-o0’clock 
positions. J. Hewitt Judd. 


Leech, V. M., and Sugar, H. S. Re- 
duction of postoperative complications 
in cataract operations with corneo- 
scleral sutures. Arch. of Ophth., 1939, 
v. 21, June, pp. 966-975. 

A study of the postoperative compli- 
cations of prolapse of iris or vitreous, 
delayed closure of the anterior cham- 
ber, and hyphema was made in three 
groups of 150 cases each. The first 
group comprised those in which con- 
junctival flaps were used _ without 
sutures; the second, those in which 
conjunctival flaps were used with 
sutures; and the third, those in which 
corneoscleral sutures were used. The 
cases in each group in which complica- 
tions occurred are tabulated and sum- 
marized. Postoperative complications 
were greatly diminished in the group 
in which conjunctival sutures were 
used and were further reduced in the 
group in which corneoscleral sutures 
were employed. The type of suture 
used is described and shown in a draw- 


ing. J. Hewitt Judd. 


Purtscher, Ernst. Filaments of cotton 
in the anterior chamber after intra- 
capsular cataract extraction. Klin. M. f. 
Augenh., 1939, v. 102, June, p. 844. 

In six cases a successful intracapsular 
extraction was followed by perfectly 
smooth healing. Before discharge, ex- 
amination with the slitlamp showed 
filaments of cotton on the iris. In only 
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two cases were a slight hyperemia of 
the surrounding vessels of the iris and a 
fine veil of connective tissue around 
the foreign body seen. Probably the 
foreign bodies were introduced by the 
spatula in replacing the iris. 

C. Zimmermann. 


Weekers, Roger. Survival of the lens 
in the method of De Haan-Bakker. 
Composition of the perfusion fluid. 
Ophthalmologica, 1939, v. 97, June, 
p. 159. 


The De Haan-Bakker method of per- 
fusion assures the life of the lens out- 
side the organism for a long time. The 
culture medium is obtained by injecting 
Ringer’s solution into the abdominal 
cavity of a rabbit and removing it after 
2% hours. This procedure enriches the 
solution so that its composition ap- 
proaches that of the aqueous humor. 
In this study, the author has investi- 
gated certain physical properties and 
the chemical composition of the culture 
medium. F. Herbert Haessler. 


Young, J. Paracentral capsule for- 
ceps and a grid vectis. Brit. Jour. 
Ophth., 1939, v. 23, June, pp. 399-401. 


The instruments and the operative 
technique are described, the advantages 
of each instrument being stressed. 
(Illustrations. ) D. F. Harbridge. 


10 
RETINA AND VITREOUS 


Abramowicz, I. On the localization 
of the meridian determined by peri- 
metric measurement on the outside of 
the sclera. Brit. Jour. Ophth., 1939, v. 
23, July, pp. 482-483. 


A figure illustrates the method de- 
scribed as being more simple than any 
other for this purpose. 

D. F. Harbridge. 


Bessiére and Bruel. Comparative ex. 
perimental study of the anatomic 
effects of perforating thermocauteriza. 
tion and diathermocoagulation of the 
eyeball, Arch. d’Opht. etc., 1939, vy. 3 
June, p. 481. 


After reviewing at length the litera. 
ture concerning the histologic study of 
the ocular tissue after retinal-detach- 
ment operations, the authors report a 
study of the effects of perforating 
thermocauterization (Gonin), perforat- 
ing diathermocoagulation, and surface 
diathermocoagulation. Three series of 
three healthy rabbits each were used 
in the experiments, and the eyes were 
enucleated ten, twenty, and thirty days 
respectively after operation. They con- 
cluded that surface diathermy coagula- 
tion, unless pushed to the point of 
extensive necrosis, was not adequate. 
Perforating thermocauterization was 
apt to produce hemorrhages and 
vitreous traction bands. Since the pur- 
pose of the operation is to unite the 
retina to the pigment epithelium, any 
procedure which goes beyond this is 
mutilating. For that reason perforating 
diathermocoagulation, experimentally 
at least, is the method of choice. (Il- 
lustrations. ) Derrick Vail. 


Elwyn, Herman. Circulatory disturb- 
ances in retina in arteriosclerosis and in 
essential arterial hypertension. Arch. 
of Ophth., 1939, v. 21, May, pp. 775-798. 

The fundamental pathologic ele- 
ments which underlie the local circu- 
latory symptoms in these two condi- 
tions are presented in an attempt to 
correlate the clinical and ophthal- 
moscopic findings. The two com- 
ponents, organic, with changes in the 
vessels, and functional, with constric- 
tion of the vessels, produce similar 
local circulatory disturbances. Either is 
followed by dilatation of the terminal 
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units of the vascular system, precapil- 
lary arterioles, capillaries, and post- 
capillary venules, with constriction of 
the artery above. Depending on the 
degree, there occurs peristatic hyper- 
emia with transudation of fluid, pre- 
statis hyperemia with hemorrhages, or 
complete stasis with stoppage of the 
circulation or infarction. If the con- 
striction is released the transudation 
and hemorrhages are absorbed. If 
interference with the blood flow per- 
sists but is not complete, the chronic 
suboxidation and subnutrition of the 
retina manifests itself by deposits of 
hyalin, fat, and lipoids. When infarc- 
tion occurs, collateral circulation is 
established whenever possible. Hemor- 
rhages that are too large to be absorbed 
stimulate connective-tissue formation 
and are either organized into scars or 


J. Hewitt Judd. 


are encapsulated. 


Franceschetti, A., and Streiff, E. B. 
The relation between pressure in the 
retinal arteries and general blood pres- 
sure in diabetes. Klin. M. f. Augenh., 
1939, v. 102, May, p. 633. 

Investigation indicated that in gen- 
eral hypertension with diabetes, the 
diabetes plays an essential part in the 
occurrence of retinal changes. 

C. Zimmermann. 


Friedman, Benjamin. Familial retinal 
degeneration leading to detachment and 
cataract formation. Arch. of Ophth., 
1939, v. 22, Aug., pp. 271-273. 

A mother and seven children were 
studied and all but the oldest child 
were found to have peripheral retinal 
lesions consisting of small islands of 
degeneration and small retinal cysts. 
In two cases a circular retinal hole was 
visible. Two patients of those showing 
retinopathy have thus far escaped 
complications. All the others have had 


either cataract or detachment or both. 
All the affected patients were adults 
and had the general characteristics of 
hyperpituitarism. It is noteworthy that 
the oldest child, a female, did not re- 
semble the rest of the family in appear- 
inherited no ocular 
J. Hewitt Judd. 


ance and _ had 
pathologic process. 


Hagedoorn, A. Angioid streaks. 
Arch. of Ophth., 1939, v. 21, May, pp. 
746-774, and June, pp. 935-965. 

A case of angioid streaks and 
pseudoxanthoma elasticum is reported. 
The histologic findings in the two eyes 
enucleated post mortem are described 
and compared with descriptions found 
in the literature. Reconstruction of the 
defects found in Bruch’s membrane is 
described, and it is concluded that this 
type of degeneration is specific for 
angioid streaks. In the center of the 
pathologic process, the degeneration of 
Bruch’s layer was demonstrated to be 
a degeneration of the elastic fibers. 
Senile degeneration of Bruch’s mem- 
brane most closely resembles the de- 
generation found in angioid streaks. 
The pathologic process described is 
compared with that found in choroidal 
arteriosclerosis, disciform degeneration 
of the macula, the ruptures found in 
myopia, and various other conditions. 

Changes found in the choroid, retina, 
and other parts of the eye are dis- 
cussed and a correlation is made of the 
fundus and histologic findings. The 
nature of this disease and of those dis- 
eases in which Bruch’s layer is similar- 
ly affected is discussed. Thick-walled 
arteries differing from those in arterio- 
sclerosis were found. The choroid was 
not atrophic but thickened (sclerotic). 
A degeneration was found in the limbal 
region of the cornea affecting the basal 
epithelial cells and Bowman’s mem- 
brane. As an aid in investigating the 


nic 
he 
3 
a- 
of 
h- 
a 
| 
e 
of | 
d 
€ 
| | 
6 


1196 


histologic changes, it is urged that 
enucleated eyes be preserved in a neu- 
tral solution of formaldehyde or al- 
cohol to prevent the solution of calcium 
and iron. (Fundus photographs, photo- 
micrographs. ) J. Hewitt Judd. 


Hollwish, Fritz. Spontaneous hole 
of the macula in eye with choked disc. 
Klin. M. f. Augenh., 1939, v. 108, June, 
p. 849. 


A man aged 18 years, who had a 
rapidly growing tumor of the hypo- 
physis, showed choked discs and foci 
of cystic degeneration in both eyes and 
a hole in the macula of the left eye. 
This latter condition is ascribed to 
tearing of the foveal retinal strata by 
bulging of the disc and bursting of the 
little cysts. C. Zimmermann. 


Krewson, W. E. History of the 
surgical treatment of retinal separa- 
tion. Arch. of Ophth., 1939, v. 22. Aug., 
pp. 292-312. 


The surgical treatment of retinal 
detachment is reviewed under the 
headings of posterior sclerotomy, 
retinal sutures and trephining, galvano- 
puncture, electrolysis, vitreous injec- 
tions, scleral excision, colmatage, 
etiologic factor, choroidialysis, Gonin’s 
contribution, chemical cauterization, 
surface electrocoagulation, diathermy 
(Weve, Safar, and Walker), electroly- 
sis, electrodiaphake, and combined 
methods. (Bibliography. ) 

J. Hewitt Judd. 


Kyrieleis, Werner. Clinical and 
anatomic observations in albuminuric 
retinitis. Graefe’s Arch., 1939, v. 140, 
pt. 2, pp. 193-257. 

The author made a careful 
analysis of one hundred patients suffer- 
ing from acute and chronic nephritis, 
secondary contracted kidney, and 
nephrosclerosis. There was no strict 
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parallelism between the renal and 
retinal findings. Anatomico-pathologi: 
studies were made in 19 cases, The 
author concludes that the preliminary 
condition for the development of a 
retinitis is an unknown neurogenic o; 
chemical process leading to a functional 
narrowing of the vascular stream. This 
is accompanied by a relatively mild 
elevation of blood pressure. A continua- 
tion of this process leads to permanent 
changes in the vessels and to retinal 
abnormalities (edema, hemorrhages, 
and deposits). In some instances the 
process may reverse after reaching a 
certain stage. Charles A. Perera, 


Lambert, R. K. Paget’s disease with 
angioid streaks of the retina. Arch. of 
Ophth., 1939, v. 22, July, pp. 106-109, 

The author adds two cases to the 
nine reported in the literature in which 
these two conditions are associated, 
Attempts to find some common factor 
between Paget’s disease and _ pseudo- 
xanthoma elasticum, which is common- 
ly associated with angioid streaks, have 
been unsuccessful. J. Hewitt Judd. 


Marshall, J. C. Case of a giant hole 
of retina. Brit. Jour. Ophth., 1939, v. 
23, June, pp. 369-373. 

A male clerk experienced a retinal 
tear in a highly myopic eye, the sight 
of the other eye having been lost sev- 
eral years before. Since the tear was 
large and the retina rolled back, a two- 
stage operation was done, the first a 
puncture to permit the retina to flatten, 
the second to close the tear. There was 
no noticeable improvement following 
the completed operation, but two years 
later the patient returned with a fully 
developed cataract which was removed. 
Later, a needling of the capsule resulted 
in vision of 6/24. (Figures.) 

D. F. Harbridge. 
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Puntenny, L., and Osborne, a 
Temperature changes and changes in 
caliber of retinal blood vessels after 
short-wave diathermy. Arch. of Ophth., 
1939, v. 22, Aug., pp. 211-227. (See 
Section 2, Therapeutics and opera- 
tions.) 


Rosenthal, C. M. Changes in angio- 
scotomas associated with the adminis- 
tration of sulphanilamide. Arch. of 
Ophth., 1939, v. 22, July, pp. 73-81. 

In two cases, during the administra- 
tion of sulphanilamide, the angio- 
scotomas showed a narrowing which 
disappeared four or five days after 
withdrawal of the drug. Since there was 
no modification of the scotomas in one 
case when oxygen was administered, it 
is thought that there may be a relative 
increase in the oxygen present in the 
region of the retinal synapse. 


J. Hewitt Judd. 


Sanders, T. E. Intermittent occlu- 
sion of the central retinal artery. Amer. 
Jour. Ophth., 1939, v. 22, Aug., pp. 
861-869. 


Santoni, A. The metabolic retinal 
interchange after interruption of the 
retinal circulation. Ann. di Ottal., 1939, 
v. 67, April, p. 299. 

Santoni studied the retinal cellular 
respiratory changes after the circula- 
tion in the blood vessels had been 
artificially obstructed for varying 
periods of time. The animals employed 
in the experiments were rabbits and 
rats and the periods during which the 
retinal circulation had been suspended 
varied from 15 to 90 minutes. The dif- 
ferent amounts of oxygen found in the 
normal retina and in that in which the 
circulation had been interrupted were 
then determined by the direct and the 
indirect method of Warburg, the 
amount being calculated hourly. An 


increase in oxygen consumption was 
found when the circulation had not 
been interrupted for more than 30 
minutes. After longer periods the con- 
sumption progressively diminished. 
The author attributes the increased 
consumption of oxygen to an inter- 
ference with cellular interchange 
brought about by activation of autolitic 
ferments and liberation of fatty-acid- 
like substances actively augmenting 
the consumption of oxygen by the 
tissues. The diminution noted in the 
second period is due to the diminished 
vitality of the retinal elements. This is 
increased by the vulnerability of highly 
organized retinal structures and the 
difficulty of eventual restoration of 
retinal functions after a prolonged 
stoppage of the circulation of the blood. 
This deprivation of the blood supply 
has a clinical bearing in such cases as 
that of embolism of the central retinal 
artery. (Bibliography.) Park Lewis. 


Weinstein, Paul. Pathogenesis of 
thrombosis of the central retinal vein 
and of consecutive glaucoma. Brit. 
Jour. Ophth., 1939, v. 23, June, pp. 
392-396. 


The cases observed by the author, 
mostly aged persons with increased 
systolic pressure and tonoscillogram 
readings of considerable amplitude, 
indicate that in cases of thrombosis of 
the central retinal vein there is an 
alteration of the entire system of ves- 
sels and a deficiency of the musculature 
of the arteries. Walls of the small 
vessels become thickened, the endo- 
thelium showing hyaline degeneration 
and hyperplasia. In thrombosis of the 
central retinal vein, glaucoma follows 
if the main branch has been obliterated. 
The author states that X-ray treatment 
is indicated. (One table.) 

D. F. Harbridge. 
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Weinstein, Paul. Significance of 
venous pulsation of the eyeground. 
Brit. Jour. Ophth., 1939, v. 23, June, 
pp. 396-398. 

Two theories prevail concerning the 
origin of venous pulsation. One mech- 
anism suggested is a wave of arterial 
pulsation conveyed through the capil- 
laries into the vein. The other works 
by a diminution of the intracranial 
pressure, pulsation appearing when the 
pressure within the central retinal vein 
has been reduced to the level of the 
ocular tension. D. F. Harbridge. 


Weve, H. J. M. Development and 
treatment of detachment of the retina. 
Klin. M. f. Augenh., 1939, v. 102, May, 
p. 609. 

In this lecture Weve shows innova- 
tions in the technique of examination 
and operation by diathermy. He empha- 
sizes the value of detailed drawings of 
the whole fundus, and repeats the 
principles of his operative technique. 
He reports his physical and chemical 
investigations of the subretinal fluid 
and discusses the ruptural forms of 
detachment. His operative results show 
cures in 80 percent of all cases. If 
ophthalmologists recognize their cases 
sufficiently early and submit them to 
immediate treatment the cures may 
reach nearly 100 percent. 

C. Zimmermann. 


11 
OPTIC NERVE AND TOXIC 
AMBLYOPIAS 

Almeida, A. de. Familial hereditary 
optic atrophy (Leber’s disease). Tra- 
balhos do Primeiro Cong. Brasileiro 
de Ophth., 1936, v. 2, pp. 442-445. 

The author reports 12 cases of 
Leber’s disease all of which presented 
reduction in the caliber of the optic 


foramen, as well as enlarged sphenoida| 


sinuses. To these findings he ascribes 


believing 
that defective development of the 
sphenoidal bone may affect the optic 
nerve by gradual pressure. When the 
bone has finally developed, the dise 
ceases to progress. 


Ramon Castroviejo, 


great etiologic importance, 


ase 


Cibis, Paul. Contribution to the 
heredity of familial atrophy of the optic 
nerve (Leber’s disease). Klin. M. { 
Augenh., 1939, v. 108, June, p. 824. 


The genealogic tree of six genera- 
tions with 108 members showed four 
certain cases of Leber’s disease. The 
direct transmission of the disease 
through a diseased male to another 
male and from him to a female was 
peculiar. It constituted an exception to 
Lossen’s rule, according to which dis- 
eased propagate the 
affection. C. Zimmermann. 


males do _ not 


Dracontaidis, Constantin. Inversion 
of the color fields in quinine amblyopia. 
Ann, d’Ocul., 1939, v. 176, June, pp. 
437-450. 

Eight cases of quinine amblyopia are 
reported. In seven of these there was 
marked reduction of the visual fields 
for light, and in six an inversion of the 
color fields. The amount of damage 
done seemed to be proportional to the 
quantity of quinine absorbed and loss 
of vision was manifested almost im- 
mediately after ingestion of the drug. 
The author believes that inversion of 
the color fields is the result of selective 
intrinsic poisoning of the rods and 
cones. Immediate treatment including 
lavage of the stomach is advised, but 
all forms of later therapy (including 
the various vasodilators) are considered 
ineffectual. John M. McLean. 
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NEWS ITEMS 
Edited by Dr. H. RomMMeL HILpRETH 


640 S. Kingshighway, Saint Louis 


News items should reach the Editor by the twelfth of the month 


DEATHS 

Dr. Thomas Waller Floyd, Peoria, Illinois, 
died June 5, 1939, aged 66 years. 

Dr. Felix Chon, New York City, died June 
2 1939, aged 78 years. 

"Dr. Joseph Mark Walsh, Rapid City, South 
Dakota, died June 26, 1939, aged 61 years. 

Dr. Howard Mcllvain Morton, Vincentown, 
New Jersey, died July 19, 1939, aged 71 years. 

Dr. Eugene Silas Strout, Minneapolis, Min- 
nesota, died June 25, 1939, aged 76 years. 


SocIETIES 

The International Council of Ophthalmology 
met in London at the Royal Society of Medi- 
cine on April 19, 1939. Present were: Drs. 
Nordenson (chairman), Ehlers (honorary sec- 
retary), Pfliiger (honorary treasurer), Paton, 
y. Grosz, Cavara, Terrien, MacCallan, Bail- 
liart, Lohlein, Knapp, Tooke, and Sinclair. 

The treasurer reported that the assets of the 
council amounted to 2,232 Sw. fres. The presi- 
dent announced that the German government 
had accepted to take over the responsibilities 
undertaken by the former Austrian government 
with regard to the next congress. Prof. J. Mel- 
ler of Vienna was nominated president of the 
next congress. The following themes were 
chosen for the discussions: 1) The plastic 
operations on the eyeball; 2) The pathology of 
retinal detachment, including the biology and 
pathology of the vitreous body. 

It was decided to lay the question of in- 
ternationalizing the determination of the axes 
of astigmatism before the next congress. The 
next meeting of the council was to be held 
in Paris in 1940, on the day before the opening 
of the annual meeting of the Société Fran- 
caise d’Ophtalmologie. 


The fifth annual meeting of the Mississippi 
Valley Medical Society was held at Burlington, 
Iowa, September 27, 28, 29, 1939. 


PERSONALS 

E. P. Wilbur, M.D., and R. B. Fast, M.D., 
announce the association of Don Marshall, 
M.D., formerly assistant professor of ophthal- 
mology, University of Michigan, and recently 
head of the Department of Ophthalmology, 
Geisinger Hospital, Danville, Pennsylvania. 
Practice limited to diseases of the eye, 1410 
American National Bank Building, Kalama- 
zoo, Michigan. 


Dr. T. Hewiston Brown (Edinburgh) re- 
ceived the first award of the Treacher Collins 
Prize for his essay on “Cerebrospinal disease 
and its relation to the optic nerve.” Essays of 
Drs. S. Nevin and N. S. Alock were highly 
commended. 


The Ophthalmological Society of Australia 
has elected Miss Ida Mann to honorary mem- 
bership. 


The Royal Society of Medicine, Section of 
Ophthalmology, has nominated Malcolm Hep- 
burn as president for the year 1939-1940. 


The International Organization against 
Trachoma met at London on April 21, 1939. 
Dr. MacCallan was designated to write a bro- 
chure on the subject of trachoma for general 
practitioners in trachomatous countries. 


Dr. Karl Ascher, formerly Professor Ex- 
traordinarius in Ophthalmology at the Ger- 
man University at Prague has emigrated to this 
country and has been appointed Resident Fel- 
low in the Department of Ophthalmology, Col- 
lege of Medicine, University of Cincinnati. 
Dr. Ascher had succeeded Professor Elschnig 
as head of the Department of Ophthalmology 
of the German University of Prague. He was 
forced to give up his position because of politi- 
cal reasons. American ophthalmologists will 
welcome such a distinguished colleague as Pro- 
fessor Ascher. 
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NEW \ 
Improved Verhoeff's Capsule “Forceps 
por Intracapsular Extraction 


Frederick H. Verhoeff, M.D. 


A straight capsule forceps with jaws meeting evenly everywhere. They are so 
adjusted that no matter how much pressure is put on the forceps, they will not 
close any more tightly than they are adjusted. 


Part of the curve of the jaw is not that of a circle but of an ellipse. The lower 
blade is flush with the arm of the forceps, so that the lens can be easily grasped 
at the equator. “The upper blade is open for better observation and is somewhat 
thicker so as to be stronger, and also to open the wound a little wider.” 


This set-off behind the jaws leaves a space between the branches to avoid pinch- 
ing the iris. 


Catalog: 


If you do not already Made in America 
have our catalog by STORZ 
please send for it. 


Stor; Ins trument Com yaany Stainless Steel 


4919 Forest Park 
St. Louis, Mo. each $9.50 


PRESCRIPTIONS FOR PHYSOSTIGMINE OR ESERINE 
will keep indefinitely, if you instruct your pharmacist to use 


A.P.L. BUFFER SOLUTION BE81. 


The value of this solution was reported by Dr. Hicks, Amer. Jr. Ophth. Vol. 20, No. 10, p. 1040. 
ASSOCIATED PHYSICIANS LABORATORIES, LTD. 870 Market Street, San Francisco, Calif. 


Stereoscopic Cards in Color... 


for Children and Adults 


By CONRAD BERENS, M.D., New York, N.Y. 


For Use in Stereoscopes and Major and Minor Amblyoscopes 


HE RESTORATION of normal binocular vision and the development of stereopsis, especially in children, 
may be aided by interesting stereoscopic cards. The use of well-known subjects is of importance in order 
to maintain interest. These colored cards stimulate the desire for fusion more than the usual black and white 
cards. Prices $3.00 per series 


Distributed by 


A. HAUSTETTER, INC. 
Two East Forty Fifth Street, New York, N.Y. 
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